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LOBSTER IS TO CANTALOUPE 
AS OTHER ANTACIDS ARE TO RIOPAN' 


(Sodium conient is the clue.) 


Lobster contains more than 17 times as much 
sodium as cantaloupe.! Some antacids 
contain more than 17 times as much sodium 
as RIOPAN.? 


In fact, of eight leading antacids, RIOPAN 
has the lowest sodium con- 
tent—only 0.7 mg per 5 ml.? 
And that means less risk of 
“sodium overload” in patients 
taking high antacid doses for 
prolonged periods.?:4 


Whether or not patients need Pere tas 

fresh 
rosy Tons Pei ric erly 
Lowest Sodium Antacid 


to restrict sodium, there are 
good reasons to recommend 
RIOPAN for long- or short-term 
antacid therapy: (1) pleasant Brand of 





s’ ` 






like; (2) prompt, predictable, and uniform 
buffering action with high acid-consuming 


capacity; (3) no reports of alkalinization or: 
acid rebound; (4) unpleasant side effects. 


such as gas formation, constipation, or 
diarrhea are not a problem. 


*Of eight leading antacids 
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Acid- hadas > capacity —1.2 mEq/5 ml: 


1. Davidson, C.S., et al.: Sodium-Restricted Diets, 
Publication 325, Division of Biology and Agricul- 
ture, National Research Council, July 1954, pp 
40, 44 





2. Penna, R.P, et al. (eds.): Handbook of Non- 





prescription Drugs. Washington. D.C 
Pharm. Assn., Ed. 5, 1977, pp. 13-17 
3. Penna. R.P: Antacids, in Handbook of Non- 
prescription Drugs. Washington, D.C., American 
Pharm. Assn., 1973 Ed.. pp. 12, 14 

4. Lipman, A.G.: Modern Medicine 45.59 (June 
15) 1977. gaj 

In patients with kidney disease, RIOPAN should 
not be used in excess of the recommended 
dosage except under the advice and supervi- 
sion of a physician 
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There are two ways to get 
complete Endo-photography. 
You could struggle with paper 
cartons, waste valuable time 
with a home-made system, 
chance costly errors. ..or, install 
an Olympus SC16 Endophoto- 
graphic system. It makes every- 
' thing simple and efficient... 
organized. It begins with the 
specially designed SC16 
camera, lightweight and auto- 
matic, just drop in an Olympus 





cartridge and shoot. Pre-paid 
processing envelopes speed 
dependable Olympus process- 
ing, both ways. Case informa- 
tion on color-coded tabs stays 
with the 16mm filmstrip. A sturdy 
compact cabinet keeps case 
data at your finger tips, takes 
minimum office space and is 
finished in handsome wood- 
grain Formica. Olympus SC16 
filmstrip viewer displays case 
photos on a bright screen. Write 
foracolorful brochure. Olympus 
Corporation of America, Dept. 
SP, 2 Nevada Drive, New Hyde 
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Contributions: Articles are accepted for publication on 
condition that they are contributed solely to THE 
AMERICAN JOURNAL OF GASTROENTEROLOGY. Unless the 
original copy of the manuscript is submitted it cannot be 
considered for publication. Manuscripts should be ad- 
dressed to the Editor and submitted in an original and at 
least one duplicate copy. 

. In view of the Copyright Revision Act of 1976, transmit- 
tal letters to the Editor should contain the following: “In 
consideration of the American College of Gastroenterology 
taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfer(s), assign(s}, or 
otherwise convey(s) all copyright ownership to the Ameri- 
can College of Gastroenterology in the event that such work 
is published by the American College of Gastroenterology". 

Letters of transmittal which do not contain the above, 
signed by all the authors of the manuscript submitted, will 
necessitate delaying the review of the material. 

Manuscripts must be typewritten on 8% x 1 linch, white 
paper, double-spaced including references, legends. case 
reports and footnotes. Sufficient margins should be left at 
top, bottom and on the sides of each page. 

The title page, including the by-line and affiliations of 
the authors, should be on a separate sheet, Affiliations of 
each of the authors and the place, if any, where the work was 
done must be given. If an author's present affiliation differs 
from that where the work was done, both should be given. 
All pages should have the name ofthe seniorauthortyped in 
the upper right hand corner. All pages including references, 
legends for illustrations: and tables should be numbered 
consecutively, 

Each manuscript should begin with a short summary of 
not more than 150 words. The summary should contain the 
salient facts, i.e. purpose, results and conclusions. It will 
appear at the beginning of the article. 

If additional data become available before the manu- 
script is submitted such information should be added to it 
and not appear as addenda. 

The references should be typed double-spaced and ab- 
breviations of journals should conform to those used in 
Index Medicus of the National Library of Medicine. The 
format is listed in the following examples: 


References to an article with 3 or less authors: 

1. Robinson AS, Sommer DA, Levinson M: Transfiber- 

scopic removal of esophageal polvps. Am ] Gastroen- 
. terol 61:297-300, 1974. 
References to an article with more than 3 authors: 

2. Starz] TE, Lee IY, Porter KA, et al: The influence of 
portal blood upon lipid metabolism in normal and 
diabetic dogs and baboons. Surg Gynecol Obstet 
140:381-388, 1975. 

Reference to a book: 

3. Reuter SR, Redman HC: Gastrointestinal Angio- 
graphy. Second Edition. Philadelphia, W. B. Saund- 
ers Company, 1977. 

Refesence to an article in à book: 

4. Ansel HJ: Normal Pancreatic Duct. In: Atlas of En- 
doscopie Retrograde Cholangiopancreatography. 
Edited by Stewart, ET, Vennes JA, Geenen JE. St. 
Louis, The C. V. Mosby Company, 1977, pp. 43-47. 

Al references should be numbered consecutively and 
should appear according to the order in which they are 
referred to in the text and not alphabetically. 

We reserve the right to copy edit accepted manuscripts 

and galley proofs will be sent to the authors for final ap- 


proval. These must be returned within 48 hours after re- 
ceipt. 

The editors and publishers are not responsible for indi- 
vidual opinions expressed by their contributors norforthose 
given under current literature, Accepted manuscripts 
become the permanent property of The American College of 
Gastroenterology and may not be reproduced by any means, 
in whole or in part without the written consent of both the 
author and the publisher. 

Hlustrations: A total of four black and white illustrations 
per article will be allowed each author without cost, Addi- 
tional illustrations will be charged for at prevailing prices. 
Drawings and graphs should be made on a good grade of 
white drawing paper or illustration board using only black 
india ink. Since all illustrations are reduced for publication, 
lettering must be sufficiently large to be legible upon reduc- 
tion. It is preferred that all drawings and graphs be submit- 
ted as high-contrast, glossy prints, 5 x 7 inches. The original 
art work should not be sent unless requested. 

In the legend ¿or photomicrographs the magnification 
and stain should be indicated. X-ray photographs should be 
submitted as high-contrast, right-reading, glossy prints with 
the light and dark areas the same as the original. These also 
should be 5 x 7 inches. Original x-ray films are not accept- 
able. : 

Wherever possible, arrows should be placed on photo- 
graphs or drawings to indicate the portion to which refer- 
ence is made. 

All illustrations must be numbered and the legends must 
be typed double-spaced, on a separate sheet of paper. A 
gummed label should be affixed to the back of each illustra- 
tion with the following information: name of senior author, 
title of manuscript, figure number and an arrow indicating 
the top of the figure. It will be the author's responsibility to 
correctly indicate the top of the illustration and in the event 
it requires remaking the author will be charged. 

When full-color illustrations are accepted the cost of the 
color plates and the reproduction is to be borne by the 
author or his sponsor. 

Tables: These should be self-explanatory and should not 
duplicate the text. The data should be logically and clearly 
organized so that it can be used to compare or classify re- 
lated items. 

Each table should be typed double-spaced, including all 
headings and each should begin on a separate sheet of 8% x 
11 inch paper. Larger size sheets should not be used. If a 
table must be continued, a second sheet of 84 x 11 inch 
paper should be used and the heads of all columns and lines 
should be repeated. All tables should be arranged so that 
when they are printed they will not be wider than the width 
of the type of one page (5/9), 

All tables must be numbered consecutively in Roman 
numerals beginning with 1 and each must have a title. 

Investigations on human subjects: All clinical research 
papers. submitted from the United States, which involve 
human subjects, must be accompanied by evidence of peer 
review, The date that the project was approved, when avail- 
able, should be included. 

Measurements: All measurements must be in metric 
units, 

Reprints: A price list and order blank for reprints will be 
sent to the senior author at the address shown on the manu- 
script before the Journal is issued. The making of additional 
reprints or reproduction of editorial content, in whole or in 
part, by any means, or by persons other than the publishers 
will not be permitted. 
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The patient has 
dysphagia of 12 


a, Years duration. 


y? 








What is the 
diagnosis? 


Esophagoscopy 
resolves the question. 


A 56-year-old man was seen because of in- 
creasingly severe dysphagia of one and a half 
years duration. At the time of admission, the 
patient could take only liquids. Physical exam- 
ination was unrevealing. 

A filling defect of the midesophagus was 
observed by the radiologist. On several pro- 
jections it appeared to be extrinsic, although an 
intrinsic lesion, such as leiomyoma, could not be 
excluded. 

Esophagoscopy was performed, and a 
round submucosal tumor thought to be a 
leiomyoma was identified at the level of 28 cm 
from the incisor teeth. The patient refused surgi- 
cal intervention. 

Causes of dysphagia may include esoph- 
ageal carcinoma, achalasia, lower esophageal 
ring or esophageal web, as well as benign neo- 
plasm. Benign tumors are rare and when de- 
tected are usually only incidental findings. Such 


Physical exam is unrevealing. 
X-ray studies are inconclusive. 


tumors may, however, become symptomatic 
upon reaching a large enough size. Such tumors 
are most often leiomyomas, which can partially 
obstruct the esophageal lumen. Characteristically, 
they develop central ulceration and hemorrhage. 


Case discussion based on The Clinical Significance of 
Esophagoscopy by Bernard M. Schuman. M.D.. one in a 
series of monographs made available by Roche Laboratories 
in fulfillment of its commitment to continuing education in 
gastroenterology. This case history illustrates the diagnostic 
use of endoscopy: it does not represent an indication for 
Librax therapy 


Endoscopy 


confirmatory or contradictory- 


a valuable aid in 
the diagnosis of 


G.I. disorders 


The development of highly specialized fi- 
beroptic endoscopes has significantly enhanced 
the accuracy and efficiency of gastrointestinal 
diagnosis and treatment. Frequently, when both 
x-ray and laboratory tests have been repeatedly 
negative, endoscopy has uncovered an organic 
lesion. 

Whether a G.I. condition is eventually con- 
firmed as functional or organic, every patient 
should receive a thorough examination of his 
emotional profile and life stresses; such factors 
may give rise to the patient's symptomatic com- 
plaints or aggravate the symptoms of an organic 
disorder. 








Librax: 
avaluable aid 

in the treatment 
of irritable bowel 
syndrome' 


The diagnosis of irritable bowel syndrome is 
based on the patients symptoms and history, 
plus the exclusion of an organic disorder. In this 
condition, Librax has been found doubly valu- 
able as an adjunct to reassurance and counsel- 
ing because it relieves distressing symptoms of 
both emotional and somatic origin. 





1 Only Librax provides the specific antianxiety 
action of Librium ® (chlordiazepoxide HCI, in 
addition to the antisecretory-antispasmodic ac- 
tions of Quarzan® (clidinium Br) —both original 
developments of Roche research. 


2 Librax seldom impairs mental acuity or per- 
formance when given in proper dosage. How- 
ever, as with all preparations containing CNS- 
acting agents, patients should be cautioned 
against hazardous occupations requiring com- 
plete mental alertness. 


3 Flexibility of dosage helps meet varving re- 
quirements: 1 or 2 capsules three or four times 
daily, before meals and at bedtime. 


4 The convenience and economy of a single 
Rx help sustain patient compliance, while 
providing relief of both emotional and somatic 
symptoms. 


A distinctive 
antianxiety-antispasmodic 
agent 


Libra» 


Each capsule contains 5 mg chlordiazepoxide HCI 
and 2.5 mg clidinium Br. 








* Librax has been evaluated as possibly effective for this indication. 
Please see brief summary of prescribing information on following page. 
E 





ibrax’ 


Each capsule contains 5 mg chlordiazepoxide HCI and 
2.5 mg clidinium Br. 

Please consult complete prescribing information, a sum- 
mary of which follows: 





indications: Based on a review of this drug by the National 
Academy of Sciences—-National Research Council anc/or 
other information, FDA has classified the indications as follows: 
"Possibly" effective: as adjunctive therapy in the treatment of 
peptic ulcer and in the treatment of the irritable bowel syn- 


drome (irritable colon. spastic colon. mucous colitis) and acute 
enterocolitis. 

Final classification of the less-than-effective indications requires 
further investigation. 


Contraindications: Glaucoma; prostatic hypertrophy, benign 
bladder neck obstruction: hypersensitivity to chiordiazepoxide 
HCI and/or clidinium Br. 
Warnings: Caution patients about possible combined effects 
with alcohol and other CNS depressants, and against hazard- 
ous occupations requiring complete mental alertness (6.g., 
operating machinery, driving). Physical and psychological de- 
pendence rarely reported on recommended doses, but use 
caution in administering Librium* (chlordiazepoxide HCI) to 
known addiction-prone individuals or those who might increase 
dosage; withdrawal symptoms (including convuisions) reported 
following discontinuation of the drug. 

Usage in Pregnancy: Use of minor tranquilizers dur- 

ing first trimester should almost always be avoided 

because of increased risk of congenital malforma- 

tions as suggested in several studies. Consider 

possibility of pregnancy when instituting therapy. 

Advise patients to discuss therapy if they intend to 

or do become pregnant. 
As with all anticholinergics, inhibition of lactation may occur. 
Precautions: in eiderly and debilitated, limit dosage to small- 
est effective amount to preciude ataxia, oversedation, confusion 
(no more than 2 capsules/day initially; increase gradualy as 
needed and tolerated). Though generally not recommended, if 
combination therapy with other psychotropics seems indicated, 
carefully consider pharmacology of agents, particularly poten- 
tiating drugs such as MAO inhibitors, phenothiazines. Observe 
usual precautions in presence of impaired renal or hepatic 
function. Paradoxical reactions reported in psychiatric patients. 
Employ usual precautions in treating anxiety states with evi- 
dence of impending depression; suicidal tendencies may be 
present and protective measures necessary. Variable effects on 
blood coagulation reported very rarely in patients receiving the 
nd cue oral anticoagulants: causal relationship not estab- 
lished, 
Adverse Reactions: No sice effects or manifestations not seen 
with '&ither compound alone reported with Librax. When chlor- 
diazepoxide HC! is used alone, drowsiness. ataxia, confusion 
may occur, especially in elderly and debilitated; avoidabie in 
mast cases by proper dosage adjustment, but also occasion- 
ally observed at lower dosage ranges. Syncope reported in a 
few instances. Also encountered: isolated instances of skin 
eruptions, edema, minor menstrual irregularities, nausea and 
constipation, extrapyramidal symptoms, increased and de- 
creased libido-—ail infrequent. generally controlled with dosage 
reduction: changes in EEG patterns may appear during and 
after treatment; blood dyscrasias (including agranulocytosis), 
jaundice hepatic dysfunction reported occasionally with chlor- 
diazepoxide HCi, making periodic blood counts and liver func- 
tion tests advisable during protracted therapy. Adverse effects 
reported with Librax typical of anticholinergic agents, Le., dry- 
ness of mouth, blurring of vision, urinary hesitancy, constipa- 
tion. Constipation has occurred most often when Librax therapy 
is combined with other spasmolytics and/or low residue diets. 
Dosage: individualize for maximum benefit, Usual maintenance 
dose is 1-2 capsules, 3-4 times/day. before meals and at bed- 
time. Geriatric patients —see Precautions. 
How Supplied: Available in green capsules, each containing 
5 mg chlordiazepoxide HC! (Librium*) and 2.5 mg clidinium Br 
(Quarzan?*)— bottles of 100 and 500; Tel-E-Dose* packages of 
100; Prescription Paks of 50, singly and in trays of 10. 


Hoche Products inc. 
Manati, Puerto Rico 00701 





COMING 


IN THE NEXT ISSUE 
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Fulminant Hepatic Failure 


Annotated Abstracts of a 
Workshop held at the 
National Institute of Health 
Bethesda, Md. 


7-9 February 1977 


+ 


Co-sponsored by the National Insti- 
tute of Arthritis, Metabolism and 
Digestive Diseases and the John E. 
Fogarty International Center for Ad- 


vanced Study in the Health Sciences. 


Which of these 
cirrhotic patients has 
portal-systemic 
encephalopathy (PSE)? 


(Also called Hepatic Encephalopathy, Hepatic Coma. 





(Please turn page for answer.) 
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Postgraduate Course of the American Gastro- 
enterological Association, MGM Grand Hotel, Las 
Vegas, Nev., 20, 21 May 1978. 


79th Annual Meeting of the American Gastro- 
enterological Association, MGM Grand Hotel, Las 
Vegas, Nev., 22-25 May 1978. 


Endoscopic Interpretation, Postgraduate Course 
of the American Society for Gastrointestinal En- 
*doscopy, MGM Grand Hotel, Las Vegas, Nev. 
25, 26 May 1978. 


6th World Congress of Gastroenterology, Madrid, 
Spain, 5-9 June 1978. 


* 


Selected Disorders of the Colon, Postgraduate 
Seminar co-sponsored by the American College 
of Gastroenterology, the Southern Medical Asso- 
ciation and the University of Miami School of 
‘Medicine. Bahia Mar Hotel, Ft. Lauderdale 
Beaeh, Fla., 1.3 July 1978. 





INDICATIONS: For the prevention and treatment of portal- 
systemic encephalopathy, including the stages of hepatic 

re-coma and coma. Controlled studies have shown that 
actulose syrup therapy reduces the blood ammonia teveis 
by 25-50%. this is generally paralleied by an improvement 
in the patients’ mental state and by an improvement in EEG 
patterns. The clinical response has been observed ir: about 
75% of patients, which is at least as satisfactory as that 
resulting from neomycin therapy. An increase in patients 
protein tolerance is also frequently observed with factutose 
therapy. in the treatment of chronic portai-systemic enceph- 
alopathy, Cephulac has been given for over 2 years in 
controlied studies. 


CONTRAINDICATIONS: Since Cephulac contains galac- 
tose (less than 2.2 g./15 mi}. itis contraindicated in 
patients who require a low galactose diet. 


WARNINGS: Use in Pregnancy: Studies in laboratory ani- 
mals have not revealed a teratogenic potential of lactulose. 
The satety of lactulose syrup during pregnancy and its 
efect on the mother or the fetus have not been evaluated in 
humans. The physician and patient should understand that 
the possibilty that lactulose syrup might cause damage 

to the human fetus cannot be excluded. Lactulose syrup 
should not be given during pragnancy unless, in the opin- 
ion of the physician, the possibie benefits outweigh the 
possible risks. 


PRECAUTIONS: Lactulose syrup contains galactose (less 
than 2.2 g.; 15 mij and lactose (less than 12 g./15 mL) and 
it should be used with caution in diabetics. There have been 
conflicting reports about the concomitant use of neomycin 
and lactulose syrup. Theoretically, the elimination of certain 
ccdonic bacteria by neomycin and possibly other anti-intec- 
tive agents may interfere with the desired degradation of 
lactulose and thus prevent the acidification of colonic con- 
tents. Thus the status of the lactulose-treated patient shouid 
be closely monitored in the event of concomitant oral anti- 
infective therapy. Other laxatives should not be used espe- 
cially during the initial phase of therapy for portal-systemic 
encephalopathy because the loose stools resulting from 
their use may falsely suggest that adequate Cephulac dos- 
age has been achieved, in the overall management of por- 
tal-systemic encephalopathy it should be recognized that 
there is serious underlying liver disease with complications 
Such as electrolyte disturbance (e.9.. hypokalemia) for 
which other specific therapy may be required, 


ADVERSE REACTIONS: Cephulac may produce gaseous 
distention with flatulence or belching and abdominal dis- 
comfort such as cramping in about 20% of patients. Exces- 
sive dosage can lead to diarrhea. Nausea and vomiting 
have been reported infrequently. 


DOSAGE AND ADMINISTRATION: The usual dosage is 2 
to 3 tablespoonfuls (30 to 45 mi.. containing 20 g. to 30 g. 
of :actulose: three or four times daily. The dosage may be 
adiusted every day or two to produce 2 or 3 sott stocis 
daly, Hourly doses of 30 to 45 mi. of Cephulac may be 
used to induce the rapid taxation indicated in the initial 
phase of the therapy of portal-systemic encephalopathy. 
When the laxative effect has been achieved, the dose of 
Cephulac may then be reduced to the recommended daily 
dose. improvement in the patient's condition may occur 
within 24 hours but may not begin before 48 hours or even 
iater, Continuous long-term therapy is indicated to lessen 
the severity and prevent the recurrence of portal-systemic 
encephalopathy. The dose of Cephulac for this purpose is 
the same as the recommended daily dose. 
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Case 5. 55-year-old Case 6. 50-year-old 
male with male with Laennecs 
histologically proven cirrhosis and 
cirrhosis portacaval shunt 


Case 3. 50-year-old 
male with alcoholic 
cirrhosis 


Case 2. 57-year-old 
widow with primary 
biliary cirrhosis 


Case 1. 53-year-old 
retired submariner 
with cirrhosis of un- 
certain etiology and 
portacaval shunt 


Case 4. 43-year-old 
salesman with 
clinically stable 
Laennecs cirrhosis 


Professional models were used to ensure patient Dri 


Suspect portal-systemic encephalopathy (PSE) 
in every patient with cirrhosis 





Common early symptoms of PSE are: 
irritability euphoria, lack of concern for others. 
inappropriate behavior, faraway look, inversion of 
Sleep pattern 


Cephulac (lactulose) Syrup effectively reverses 
acute and chronic recurrent PSE in over 75% of 
episodes, without serious adverse reactions. wher 
used as directed. 


lowers blood ammonia levels 

improves mental state 

lessens EEG abnormalities 

permits more normal dietary protein intake 
makes it easier to treat the patient 


Results of recent investigations of PSE: 


Two-thirds of cirrhotic patients with portal 
hypertension without clinical evidence of PSE 
revealed impairment of cerebral function on 
psychometric testing. This dysfunction was in 
the same range as in patients with brain damage 
after blunt trauma! 

Alcoholic males with cirrhosis demonstrated 
a mental state significantly inferior to alcoholics 
without cirrhosis? 
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had demonstrable psychomotor impairment? 


See adjacent page for prescribing information 
These inapparent and early stages can last for hours. ! " N , 


days, weeks, months or even years. Untreated. they 
lead to COMA. You can't depend on routine observa- 
tion to detect PSE 
lest every cirrhotic for PSE 
&» lreatevery PSE, regardless of stage 
Remember, the early stages are the most 
common; the coma stage is only the tip of the 
PSE iceberg 


Cephulac 


(lactulose) Syrup 


for the prevention and treatment 


of portal-systemic encephalopathy 
(Also called Hepatic Encephalopathy, Hepatic Coma.) 

















(su ULADI NF) 
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in irritable colon* 





When stress makes waves 


for the spasm reactor... 





A normal reaction to emotional stress is a marked increase in both 

the strength and frequency of wave-like contractions of colonic motility.’ 
However, in the patient with irritable bowel syndrome, this psychovisceral 
reaction is of greater intensity and duration than normal.’ 


The result can be G.I. spasm. 


When spasm and pain associated with irritable bowel syndrome call 
for treatment beyond your counseling and reassurance, Donnatal may 
prove to be a helpful adjunct. The smooth central sedation and prompt 
peripheral antispasmodic/anticholinergic action of Donnatal 

may provide this symptomatic relief necessary to help calm the waves 
...and quell the spasm. 











* Indications: Based on a review of this drug by the NAS/NRC and/or other 
information, FDA has classified the following indications as possibly 
effective: adjunctive therapy in the treatment of peptic ulcer; the treatment 
of the irritable bowel syndrome (irritable colon, spastic colon, mucous 
colitis) and acute enterocolitis. 


Final classification of the less-than-effective indications requires further 
investigation. 





the spasm relaxer... li. 


Donnatal ~ 


each tablet, 

capsule or 

5 mi (tsp) of each 
elixir (2396 Donnatal 





X E bd oo ofalcohol) _No. 2 Tablet _ 
Phenobarbital (Ya gr) (Y gr) 
(Warning: 16.2 mg 32.4 mg 
may be habit forming) 
Hyoscyamine sulfate 0.1037 mg 0.1037 mg 
Atropine sulfate 0.0194 mg 0.0194 mg 
Hyoscinehydrobpmide ——  O0065mg 0.0065mg - 


A ROBI NS A.H. Robins Company, Richmond, Virginia 23220 | 
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Kymographic record 
obtained from sigmoid 
colon of a patient with 
irritable bowel syndrome 
during stress-provoking 
interview. Adapted from 
Almy et al.’ 
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Contraindicated in patients with glaucoma, renal or hepatic 
disease, obstructive uropathy (for example, bladder neck 
obstruction due to prostatic hypertrophy), or a hypersensitivity 
to any of the ingredients. Blurred vision, dry mouth, difficult 
urination, and flushing or dryness of the skin may occur at 

a higher dosage levels, rarely at the usual dosage. 
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Gastroenterology is currently faced 
with a variety of problems. Some of these 
are being solved but unfortunately others 
of serious nature have yet to be settled. In 
recent years there has been a clarification 
of the impact of digestive diseases on the 
health and economy of the nation. Two na- 
tional conferences have been held which 
have emphasized the dimensions of the 
problem, At the present time, a congres- 
sional commission on digestive diseases is 
carrying out further studies and attempt- 
ing to address the issues and make suitable 
recommendations. How best to educate 
physicians, the public and the congress re- 
garding digestive diseases? What are the 
best methods of training in clinical and in 
research areas and where should the bal- 
ance be struck? How do we best deliver 
care for these diseases while at the same 
time deliver them at reasonable cost? 


The effect of gastrointestinal disease on 
our society is profound—for example, 18 
million people suffer from digestive diseases 
in one form or another. Approximately 20% 
of all hospital admissions are for these 
maladies, the number one cause of hospital- 
ization in the United States. Excluding 


* Delivered at the 42nd Annual Convention of 
the Ainerican College of Gastroenterology, New 
Orleans, La., 24, 25) 26 October 1977. 
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tonsilectomy, one-third of all operations are 
performed for the treatment of digestive 
diseases, Except for the common cold, di- 
gestive diseases are the basis for more days 
lost from work than any other single cause, 
resulting in serious economic loss to our 
country. Two of the more common prob- 
lems in the gastrointestinal tract, peptic 
ulcer and gallstones, each cost the coun- 
try approximately three billion dollars 
yearly in-direct costs and lost productive 
work. 


During this same period in which the 
impact of digestive diseases was being bet- 
ter defined, there have been great advances 
in our knowledge as a result of accelerated 
clinical and basic research studies. Tech- 
nological advances have come about in a 
parallel fashion and with fiberoptics we 
have now literally opened a window into 
the inside of the patient. 


We are gratified that there has been 
great progress in the diagnosis and treat- 
ment of digestive diseases. Alarming, how- 
ever, is the knowledge that the cost has 
skyrocketed and although there has been 
impressive improvement in the quality of 
life for many patients suffering from these 
diseases, there has been no proven increase 
in longevity. This has led to disappointment 
and frustration on the part of the public 
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and the congress. The slumbering giant of 
government has awakened and is about to 
give forth a mighty roar of legislation, 
much of which may restrict the freedom 
of the physician to practice in the tradi- 
tional American way. Regulation of med- 
ical school admission, distribution of physi- 
cians, geographically and by specialty, con- 
trol of hospital beds and costs, regulation 
of drugs and when and how they may be 
prescribed, regulation of medical labora- 
tories and even physicians’ offices, are but a 
few of the areas in which the government 
is now formulating legislation. 


We, the practicing physicians, have 
the opportunity and the responsibility of 
influencing these changing patterns in med- 
ical practice to as great an extent as pos- 
sible. We must make every effort to ensure 
that the practice of medicine continues to 
deliver the best possible care to our pa- 
tients. It will be sad if our legacy is a form 
of practice encumbered by governmental 
regulations and lacking in the excitement 
and intellectual stimulation that we have 
all enjoyed. If so, it will inevitably be ac- 
companied by a deterioration of medical 
care. 


The potential for input on our part is 
great. As, however, Linus from the Peanuts 
* comic strip commented “there is no heavier 
burden than a great potential”. We must 
try to fulfill this potential. 


How can this be done? Let us start 
with the individual actions of physicians. 
Whether justified or not, health care is 
now considered by most of the people to 
be a right. Although public satisfaction 
with physicians is approximately 90% 
favorable according to the latest Gallup 
poll, there are areas of dissatisfaction. It 
is felt that physicians have a condescending 
attitude towards their patients, keep them 
waiting too long, are insensitive to personal 
dignities and do not adequately explain 
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the nature of the patient’s problem. There 
is some resentment regarding the status 
and the income of physicians. Our historical 
allies, such as business, are leaving us and 
at this time our strongest supporters are 
the blue collar workers. On the other hand, 
the segment of society most critical of the 
medical profession is the highly educated 
group. It is obvious that we must mend 
our fences in some of these areas if we 
wish to continue to have the support of 
the public in the battles that lie ahead of 


us, 


We must support the national organiza- 
tions that represent us, The largest and 
most powerful of these is the American 
Medical Association. A great deal of criti- 
cism has been leveled at this organization 
in recent years. Despite the fact that we 
may not agree with all positions taken by 
the American Medical Association, it is the 
voice of medicine in a sense that no other 
organization is. The American College of 
Gastroenterology is represented in the 
American Medical Association both on the 
Section Council on Gastroenterology and 
on the Interspecialty Advisory Board. 1 
have had the opportunity of serving in 
some of these areas and seeing first hand 
the aims and efforts of the American Med- 
ical Association. Let me assure you that 
they have our best interests at heart and 
are putting forth a massive effort to in- 
fluence the national health insurance leg- 
islation that is now considered an inevit- 
ability. This is equally true in regard to 
many other actions under study by the De- 
partment of Health, Education and Wel- 
fare, 


Last, but of course not least, are the 
specialty societies. Here again, we have the 
opportunity of playing a major role in the 
settlement of many issues that are close 
to our heart. How many gastroenterologists 
should there be? Where should they prac- 
tice? Should they be allowed to do pri- 
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mary medicine as well as secondary and 
tertiary care? How should they be paid 
and who should set the fees? Government 
agencies will attempt to settle these ques- 
tions for the most part and it is up to us 
to exert as much influence as possible on 
these agencies. As the major organization 
representing clinical gastroenterology we, 
the American College of Gastroenterology, 
must make every effort to insure that the 
clinician is adequately represented in these 
councils, Funding agencies must realize 
that a proper balance should be struck be- 
tween clinical training and research train- 
ing. In the recent past, emphasis has been 
on research training, even when much of 
the time spent by the trainee is actually in 
the clinical area. The American College of 
Gastroenterology now has a major voice in 
all of the councils involved with the diges- 
tive diseases. We are well represented in the 
principal lay organizations such as the 
American Digestive Disease Society and the 
National Foundation for lleitis and Co- 
litis. We are represented in the American 
Medical Association and on the Congres- 
sional Commission on Digestive Diseases. 
We have an equal voice along with the 
American Gastroenterological Association, 
the American Association for the Study of 
Liver Disease, the American Society for 
Gastrointestinal Endoscopy and the Society 
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for the Surgery of the Alimentary Tract in 
the newly formed Federation of Digestive 
Disease Societies which hopefully will 
serve as an umbrella over the digestive dis- 
ease organizations. In the past, our specialty 
has been fragmented but now we hope to 
speak with one voice. I feel certain that this 
one voice will be more clearly heard than 
were the often contentious voices of the in- 
dividual societies. 


The American College of Gastroenter- 
ology has grown in the past few years, in 
size, in strength and in political influence. 
We must exercise this influence in the 
name of clinical gastroenterology. We must 
develop strong leaders who will insure that 
our voice is heard and that we are ad- 
equately represented in the national arena. 


In short, we must work together to im- 
prove our services to our patients. The re- 
warding by-product of this service will be 
an inner strength in our specialty, of greater 
proportions than ever before, 


In closing let me express my sincere 
appreciation for the honor and privilege of 
serving as your president for the past year. 
I would like to thank all of the officers 
and members who have given their time 
and effort to help solve the problems we 
have faced during the past year. 
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Intraluminal Pressure Profiles and Mucosal 
Movements in the Stomach and Duodenum 
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and 
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Tygerberg, South Africa 


Records of a possible relationship between intraluminal pressure profiles 
and movements of the mucosal layer are not obtainable. A prospective study 
was initiated to investigate this aspect in the pyloric region of the stomach 
and in the duodenum. The results indicate that simultaneously with certain 
contraction waves of the walls, all mucosal folds within the confines of the 
contraction change in direction to become longitudinal, thus forming longitudinal 
intraluminal mucosal troughs. (It is presumed that these will enhance linear 
flow of semiliquid intestinal contents.) The phenomenon occurs regularly and 
is an inherent component of various contraction waves, including peristalsis. 
The definition of peristalsis should probably be expanded to include reference 
to this mucosal component. These normal findings may serve as a base line for 
the investigation of mucosal motility patterns in pathological situations, e.g. 


peptic ulcer. 


INTRODUCTION 


Seeing that the gastrointestinal mucosa 
is in intimate mechanical contact with 
swallowed substances or the products of 
e digestion, it comes as some surprise to 
learn that a consideration of any possible 
participation of the mucosa in intestinal 
motility has been almost universally omit- 
ted. In gastrointestinal pressure studies 
possible movements of the mucosa are 
hardly ever mentioned. In physiology a 
segrch for meaningful information is usual- 
ly nonrewarding.* In anatomy and related 
disciplines it appears to be accepted that 
mucosal folds are of little consequence, 
except for the fact that they are reputed 


* Department of Radiology, University of 
Stellenbosch and Tygerberg Hospital. 

t Department of Internal Medicine, University 
of Stellenbosch and Tygerberg Hospital. 


to have a characteristic position in specific 
segments of the gastrointestinal tract.’ It 
is usually stated or implied that they are 
stationary.: The fundamental observations 
of Forssell?? as confirmed by Brooks, et 
al* are largely ignored. Only in radiology 
have fold movements been described in a 
number of isolated observations. These 
have been enumerated elsewhere and at 
the same time an attempt was made, on 
radiological evidence, to propound a gen- 
eral concept of mucosal fold movements.* 


The purely visual evidence supplied 
by radiology is probably inadequate for 
the postulation of firm conclusions. Con- 
sequently pressure studies combined with 
radiological imaging were instituted to in- 
vestigate the problem. It was felt that such 
studies may aid in the clarification of cer- 
tain aspects of gastrointestinal motility, 
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especially in view of the description of var- 
ious intrinsic intestinal reflexes 5,8 


MATERIALS AND METHODS 


Intraluminal pressure recordings by 
means of an air-filled system and a minia- 
ture balloon were obtained in the pyloric 
region of the stomach in five subjects and 
in the second or third parts of the du- 
odenum in six other subjects. A pressure 
sensitive system usually used for cardio- 
vascular physiology, with some modifica- 
tions, was employed. It consisted of a 
monitor (Statham SP1400) (Statham In- 
struments Inc., Los Angeles), a miniature 
transducer (Statham P37B), a recorder 
(Statham SP2006) and a catheter, 125 cm. 
in length with an outside diameter of 2 
mm. A miniature balloon 38 mm. in length 
and 8 mm, in diameter, covered the six 
endholes of the catheter. The volume of 
air introduced into the balloon to achieve 
zero pressure was 0.8 ml. 


All subjects were volunteer adult am- 
bulatory out-patients with vague abdominal 
symptoms. In none could an organic lesion 
be demonstrated with an upper gastroin- 
testinal barium meal series. After an over- 
night fast the balloon was manipulated in- 
to position under TV screening with the 
subject erect. Four mouthfuls of barium 
sulfate suspension were swallowed for pur- 
poses of localization and in order to dem- 
onstrate the mucosal folds. In the absence 
of motor activitv the diameter of the 
pyloric region was approximately eight 
times the diameter of the balloon (visible 
because of its air content) and the diam- 
eter of the duodenum three times that 
of the balloon. 


Artifacts such as subject movement, 
coughing and pressure increases produced 
bv the radiographic apparatus were identi- 
fied and excluded. Peak pressure increases 
were correlated with motility as filmed 
radiographicallv and vice versa. 
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Fig. l—Pyloric region, showing two " p. 
waves. With both waves muces | 
changed in direction to become Ic te.. 
nal. Base line indicates intralumi | > 
sure in absence of radiological v s 
motor activity. 10-second marker .» 


line. 


RESULTS 


In the stomach the measuring sal. 
was placed on the immediate oral sidi 
the pyloric orifice, ie. in the eo. 
egestorius as defined by Forssel 
Torgersen. The base line represen:eo 
intraluminal pressure in the absenc: 
radiologically visible motor activity. \t 
stage the mucosal folds were seer i^. 
circular and oblique in direction. 


The following two distinct wewe 
pressure increase were noted: ]. ' 
ularly occurring, nonrhythmic conti. c. : 
causing intraluminal pressure i? vic. 
'arying from 9-34 mm. Hg. (the + à; 
being in the range of 12-25 mm F, 
These waves lasted from 5-21 secors 
majority being in the 6-10 secona sn 
(Fig. 1). They occurred repcated.. 
all subjects and conform to Type Is. 
tractions.9.19 


` 


Simultaneous radiological TV 1. ou 
ing showed that these waves conos « 
to the contractions described as “ar 
systole”! or contraction of the cvr 
egestorius.’® The details of these cori . 
tions, as seen radiographically, have + 
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described on the basis of the underlying 
comparative anatomy of the part.” The 
terminal antral contraction (TAC) oc- 
curring in dogs and described by later 
authors'* can, in our opinion, be explained 
on this basis, Torgersen showed that the 
muscular build and movements of the pars 
pylorica of the canine stomach are identical 
to those of the human.? Carlson, et al did 
not refer to these fundamental anatomical 
findings. They did show that TAC pro- 
duced a sharp rise in intraluminal pres- 
sure?’ 


During these waves the direction of 
the mucosal folds changed from circular 
and oblique to longitudinal. The higher 
the pressure wave recorded, the more in- 
tense the contraction appeared to be 
radiologically. At its peak all folds within 
the contracted area had changed to 
longitudinal. 2. In two of the subjects com- 
pound waves, consisting of a rise in base 
line pressure of 3-5 mm. Hg. and lasting 
for 10-40 seconds, on which were super- 
imposed waves of shorter duration (3-5 
seconds) and higher amplitude (up to 12 
mm. Hg.), were seen. These conform to 
Type III waves.** The change in the di- 
rection of the mucosal folds was identical 
to that occurring in Type II waves. 


In the second and third parts of the 
‘duodenum the base line again represented 
the intraluminal pressure in the absence 
of radiologically visible motor activity of 
the walls. At this stage the majority of 
mucosal folds were either circular or ob- 
lique. At times a more complex, branching 
pattern with polyhedral figures was seen.!* 
The following two waves of pressure in- 
crease were noted: 1. Nonrhythmic, simple, 
brief monophasic waves, causing an intra- 
luminal pressure increase of 4-35 mm. Hg. 
(the majority being in the 7-34 mm. Hg. 
range) and lasting for 2-8 seconds (Fig. 
2). They occurred repeatedly in all subjects 
and conform to Type I duodenal waves.'®7 
It was suggested that these should be 
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Fig. 2—Four monophasic duodenal waves. During 
all four waves mucosal folds changed in 
direction to become longitudinal, 


designated phasic waves.** These waves 
were clearly visible radiologically and with 
each wave all mucosal folds within the 
area of contraction changed to longitudinal. 
2. In two of the subjects nonrhythmic, 
complex waves consisting of a rise in base 
line pressure of 3-4 mm. Hg. and lasting 
from 40 seconds to 2% minutes, with super- 
added peaks of 19-23 mm. Hg. and lasting 
for 5-6 seconds, were seen occasionally. 
These conform to Type III waves.!%-*7 It 
was suggested that these should be desig- 
nated tonic waves.1$ During the peak pres- 
sure increases all mucosal folds changed 
in direction to become longitudinal. 


CoMMENT 


Intraluminal pressure measurements 
show that during Type II and Type III 
contractions in the pyloric area (canalis 
egestorius, “terminal antrum”) and during 
Type I (phasic) and Type III (tonic) 
contractions in the duodenum, all mucosal 
folds within the contracted area changed 
in direction to become longitudinal. Dur- 
ing the height of the contraction only 
longitudinal folds were present in the con- 
tracted areas. Thus it can be concluded 
that the mucosal folds are not static, as 
so often stated and that mucosal move- 
ments participate in and constitute an in- 
herent component of the contraction waves 
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mentioned. Seeing that mucosal troughs 
exist between adjacent mucosal folds, it is 
evident that longitudinal intraluminal mu- 
cosal troughs are formed by this mechan- 
ism concurrently with the contraction of 
the walls. While it has not been proved, 
it is assumed that the effect of this may 
be to enhance linear flow of semiliquid 
intestinal contents, This phenomenon no 
doubt constitutes one of the best examples 
of the “independent but co-ordinated 
movements’ of the muscularis externa and 


the mucosa, orginally mentioned by Fors- 
sell? 3 


The Type II pyloric waves (“antral 
systole”, conforming to TAC waves in 
canines) are of a peristaltic or peristaltic- 
like nature, as are the Type I duodenal 
(phasic) waves. The definition of “per- 
istalsis” remains elusive, except in the 
medical dictionaries, where the consensus 
appears to be that it is a wormlike move- 
ment of a tubular structure, consisting of 
alternate waves of relaxation and con- 
traction in the walls, by which the contents 
are propelled.1*2 In another definition re- 
laxation is not mentioned specifically.?? Ac- 
cording to Horrobin?? peristalsis is a con- 
traction, preceded by relaxation, spreading 
down a long length of intestine, thus prop- 
agating the contents; it depends on an 
intrinsic intestinal reflex. 


Bulbring, et al?* appeared to be of 
the opinion that “peristalsis” should be 
limited to those movements which depend 
on the peristaltic reflex. This can be 
defined as an intrinsic intestinal reflex, 
mediated through a local neural pathway 
and initiated by an increase in intraluminal 
pressure (usually a bolus), in which co- 
ordinated contractions of both the longi- 
tudinal and circular layers of the wall 
occur, thus propelling the contents in a 
cephalocaudal direction. They stated that 
some workers failed to make a strict dis- 
tinction between peristalsis and other in- 
testinal contractions. 


(P2428% 
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It is generally agreed that the term 
“peristalsis” is often used carelessly to in- 
dicate various forms of motor activity. 
Texter” pointed out that it has been used 
in an inexact fashion to indicate propul- 
sion, thus contradicting the definition: 
mentioned above. For these and other rea- 
sons it is suggested that the definition of 
peristalsis should be considered anew. 
Very seldom, for instance, is any mentior 
made of the underlying electrical activit 
and nowhere have we encountered refer 
ence to its mucosal component as describec 
above in the pars pylorica and duodenum. 
The present findings show that characteris 
tic mucosal movements occur in what arc 
generally considered to be peristaltic o 
peristaltic-like as well as segmenting (mis 
ing) movements in these areas, A close 
functional relationship between the mucos: 
and the muscularis externa has recentl 
been described by Hukuhara and asso- 
ciates in different intrinsic intestinal re- 
flexes.5- $ On stimulation of the exposed 
intestinal mucosa in anesthetized animal: 
by a variety of means they observed con- 
traction of the muscularis externa above 
and relaxation below the point of stimu- 
lation. This effect was shown to be due 
to an intrinsic intestinal mucosal reflex. On 
in vivo electrical stimulation of the serosa 
of the intact small bowel in the Cape 
baboon (Papio ursinus ursinus) we noted 
contraction of the muscularis externa with 
a simultaneous change in the direction of 


the mucosal folds from circular to longi- 
tudinal.* 


Consistent and characteristic simulta- 
neous movements of the muscularis externa 
and the mucosa have thus been demon- 
strated in normal subjects. The question of 
mucosal movements in the presence of 
disease remains unanswered. The converg- 
ing mucosal folds of peptic ulcer are well 
known to endoscopists and radiologists. 
Does this imply a dissociation of movement 
between the mucosa and the muscularis 
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externa? Are combined movements of the 
mucosa and muscularis affected by early 
gastric carcinoma? It is suggested that 
studies be instituted to find an answer to 
these and related problems. 
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INTRODUCTION 


The problem of the icteric patient has 
challenged the diagnostic skills of physi- 
cians for many centuries. In the majority 
of instances, the physician, by eliciting a 
detailed history, carefully performing a 
physical examination and using a few lab- 
oratory tests is able to separate those pa- 
tients requiring operation for the relief of 
mechanical obstruction of the biliary tree 
from those with medical or hepatocellular 
jaundice. Unfortunately, with a small per- 
centage of patients, the diagnosis may be 
quite difficult. Those patients with jaundice 
of uncertain etiology require further evalua- 
tion in order to define whether obstruction 
is present and, if so, to determine the cause, 
the site and the course of action which 
should be followed. The evaluation of such 
patients is not standardized and a logical 
approach must be used to answer the im- 
portant questions. 


A variety of diagnostic procedures 
have been developed to directly or indirect- 
ly evaluate the anatomy of the liver and 
biliary passages. Traditional noninvasive 
radiographic technics, such as oral or in- 
travenous cholangiography, are often of 
limited use because opacification of the 
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biliary tree is usually impossible with a 
serum bilirubin of more than 3.5 mg.% 
and is unlikely with even modest eleva- 
tions of the serum bilirubin.** Radionuclide 
scanning of the liver with Technetium o1 
Rose Bengal can be used but this technic 
will rarely provide diagnostic informatiou 
except in patients in whom large discrete 
filling defects are noted. If the situation 
warrants, other directly invasive procedures 
such as transhepatic cholangiography” * 
and endoscopic retrograde cholangiography 
are available.” 8 These procedures are fre- 
quently successful in defining the site of 
obstruction but should not be undertaken 
unless the physician is willing to proceed 
to operation since the complications of thc 
procedures frequently require surgical in- 
tervention. Complications include ascend- 
ing cholangitis occurring after the injec- 
tion of contrast material behind an ob- 
struction, bile peritonitis, and bleeding. 


In some patients, direct operative in- 
tervention, either by a limited procedurc 
such as the "minilap"? or by a foyma! 
exploratory laparotomy, may be required 
Recently, ultrasonography has been intro- 
duced as a diagnostic tool. Ultrasonography 
is an inexpensive, safe procedure that pro- 
vides immediate information from whicl 
diagnostic and therapeutic decisions car 
be made. The purpose of this paper is tc. 
discuss the role of ultrasonography in th« 
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TABLE I 


FivaL Dracnosis iN PATIENTS WITH SUSPECTED 
OBSTRUCTIVE JAUNDICE 


Diagnosis No. of patients 


Cancer 


Pancreas 

Ampullary 

Gastric 

Hepatoma 
Cholangiocarcinoma 
Islet cell carcinoma 


Subtotal 16 
Choledocholithiasis 


Pancreatitis 


AR em DO DD FH CO 


Liver disease 


Alcoholic hepatitis 
Toxic hepatitis 
Sarcoidosis 


Subtotal 8 


mi = OD 


Total 35 


evaluation of the patient with suspected 
obstructive jaundice. 


MATERIALS AND METHODS 


Thirty-five consecutive patients, 19 
men and 16 women between the ages of 
19 and 78 years (average age 51 years), 
were evaluated by the Gastroenterology 
and Ultrasonography services at the Ben 
Taub General Hospital. These patients had 
been referred to ultrasonography because 
of the suspicion of obstructive jaundice. 
The correct diagnosis was established in 
each case within two weeks of ultrasonog- 
raphy, by laparotomy (24 cases), liver 
biopsy (9 cases), and autopsy (2 cases). 
The final diagnoses in these patients were 
malignant disease (16 patients), choledo- 
cholithiasis (6 patients), pancreatitis (5 
patients) and intrinsic liver disease (8 pa- 
tients) (Table 1). 


Ultrasonography was performed using 
a Picker Gray Scale unit and was recorded 
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on Polaroid film using a standard 2.25 M.Hz. 
19 mm. width, long-focused transducer. 
Transverse and longitudinal sections in the 
region of the biliary tree and oblique scans 
along the line of the pancreas were per- 
formed. The scanning was done at one-half 
centimeter intervals. 


In each case, an attempt was made 
to measure the diameter of the common 
bile duct, the intrahepatic ducts and the 
gallbladder. Additionally, an attempt was 
made to scan the porta hepatis, the pan- 
creas, the portal vein, the inferior vena 
cava, the superior mesentary veins and the 
liver. The common bile duct was delineated 
in transverse and longitudinal sections and 
measurements of the caliber were obtained. 
The continuity of the intrahepatic ducts 
with the common bile duct was examined. 
The intrahepatic ducts were measured in 
the middle of the longitudinal section of 
the right lobe of the liver at the level of 
the right kidney. When dilated ducts were 
noted, an effort was made to identify the 
site and nature of the obstruction. 


RESULTS 


We found that, with only one excep- 
tion, we could separate patients with 
mechanical obstructive jaundice from those 
with intrahepatic cholestasis by the finding 
of a common bile duct 14 mm. or greater 
in diameter and/or a multiple intrahepatic 
duct 4 mm. or greater in diameter. The 
finding of a greatly enlarged gallbladder 
was of help in many cases. The intrahepatic 
and/or extrahepatic ducts could be visual- 
ized and measured in 30 of the 35 cases. 
Of the ducts that were visualized, the 
common bile duct was seen in 23 instances, 
the intrahepatic ducts in 22 instances and 
both the common bile duct and the intra- 
hepatic ducts were visualized in 15 in- 
stances. Of these 30 cases, nine had intra- 
hepatic cholestasis and 21 had extrahepatic 
biliary obstruction. 
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TABLE II 


RESULTS OF ULTRASONOGRAPHY IN PATIENTS WITH EXTRAHEPATIC BILIARY 
OBSTRUCTION AND DiLATED Bone Ducrs 





Observation on other ductal system 
(No. of patients ) 


Dilated Not seen ] 


titian Pans À!—————— — e. Lute ———————————— IA————————————— 


No. 

Dilated biliary duct of 
patients 

Common (= 14 mm.) 12 


Intrahepatic (== 4 mm.) | 16 





These observations were based on a total of 20 patients; 8 had both types of biliary ducts dilated. 


In 20 of the 21 patients with extra- 
hepatic biliary obstruction, ultrasonography 
revealed dilated biliary ducts and the re- 
sults of ultrasonography on these patients 
are shown in Table II. The common bile 
duct could be measured in 16 cases, in 12 
it was dilated and, in four it was of normal 
diameter. Multiple dilated intrahepatic 
ducts were found in 16 cases and in four 
cases, dilated intrahepatic ducts were found 
in association with a normal common duct. 


A dilated gallbladder was noted in 
70% of the cases with dilated biliary ducts. 
Contrary to the clinical impression that a 
palpable gallbladder points strongly to a 
malignant process, in our series a dilated 
gallbladder, visible by ultrasound, was as- 
sociated with a benign process in 30% of 
cases. Of the 20 cases with dilation of either 
the intrahepatic or extrahepatic ducts, the 
correct site of obstruction was identified 
in every instance but the exact nature of 
the obstruction was not determined. The 
single patient in whom ultrasonography 
failed to correctly predict that obstruction 
was present was an individual in whom 
jaundice was secondary to chronic pan- 
creatitis, In this patient, the common bile 
duct measured 1 cm. in diameter and the 
intrahepatic ducts and gallbladder could 
not be visualized. 


The results of ultrasonography in pa- 
tients without biliary obstruction are shown 
in Table III. In three patients, both normal 
extrahepatic and intrahepatic ducts were 


seen. In three cases, visualization of onh 
the intrahepatic ducts was successful, while 
in three other patients, only the common 
bile duct was seen. 


Standard radiographic procedures 
were of limited diagnostic value in the 
group of patients treated. Plain abdominal 
roentgenography revealed right upper 
quadrant calcifications in three of 20 cases 
and in only one of these were gallstones 
the cause of obstruction. Barium upper 
gastrointestinal series revealed an abnormal 
duodenal C-loop in five of 20 cases. Three 
of these were associated with pancreatic 
carcinoma and one with pancreatic pseudo- 
cyst. The liver scan was useful in eight of 
31 instances. In four cases, large filling 
defects representing primary or metastatic 
malignancy were found and in four cases 
a dilated porta hepatis was seen which 
correlated well with dilated bile ducts ob- 
served by ultrasound. 


COMMENT 


This study illustrates that ultrasonog- 
raphy has a definite place in the evalua- 
tion of patients with jaundice of uncertain 
etiology and in the decision-making pro- 
cess for patients with surgical jaundice. 
Ultrasonography has several distinctive ad- 
vantages: it can be performed at any time 
and it can be applied equally well to the 
asymptomatic as to the severely ill patient. 
Ultrasonography is inexpensive and pro- 
vides immediate information from which 
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TABLE III 


RESULTS OF ULTRASONOGRAPHY IN PATIENTS 
WITHOUT EXTRAHEPATIC BILIARY 


OBSTRUCTION 
Ducts visualized 
(no,of patients) 
Intrahepatic | Common 

Diagnosis only only Both 
Pancreatitis 2 0 0 
Alcoholic 
hepatitis 1 2 1 
Hepatoma 0 1 0 
Toxic 
hepatitis 0 0 1 
Sarcoid 
of liver 0 0 1 


These observations were based on a total of 
9 patients, 


further diagnostic and therapeutic decisions 
can be made. The primary limitation of the 
usefulness of this procedure is the lack 
of a sufficient number of highly skilled 
ultrasonographers. 


Gray Scale ultrasonography has greatly 
improved the ability of the ultrasonog- 
rapher to identify the structures in the 
biliary tree.'^ 11 Without Gray Scale, the 
ultrasonographer had to rely primarily on 
the finding of an enlarged gallbladder as 
evidence of obstructive jaundice,!? where- 
as now the intrahepatic ducts and the com- 
mon bile duct can be scrutinized in most 
patients. Previous studies of the usefulness 
of ultrasound in the evaluation of the pa- 
tient with obstructive jaundice did not re- 
port separate analysis of the three divisions 
of the biliary tree, the gallbladder, 
the common bile duct and the intrahepatic 
ducts. This study confirms the usefulness 
of ultrasound in correct identification of 
whether mechanical obstructive jaundice 
is present and agrees with Taylor, et alt? 
that the correct differentiation’ can be made 
in more than 90% of patients. Taylor and 
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Carpenter" emphasized that the presence of 
a dilated gallbladder alone is insufficient 
evidence for confirmation of diagnosis of 
obstructive jaundice and pointed out that 
dilated intrahepatic and extrahepatic ducts 
should also be explored. 


We believe that the intrahepatic ducts 
should receive careful scrutiny since we 
found that a dilated common duct was not 
associated with normal intrahepatic ducts 
and a normal common bile duct was found 
in one-third of the cases of obstructive 
jaundice in which dilated intrahepatic ducts 
were identified. The diameter of ducts 
which successfully differentiate obstructive 
from non-obstructive jaundice (common 
bile duct = 1.4 mm., intrahepatic ducts 
= 4 mm. in diameter) were established 
by a retrospective analysis of our cases 
and, as such, must be verified by further 
experience. 


The inability of ultrasonography to 
visualize areas of interest remains a prob- 
lem. This nonvisualization can usually be 
attributed to excessive bowel gas, obesity, 
or barium within the gastrointestinal tract. 
In many cases, a follow-up examination will 
allow visualization of the biliary tree and 
pretreatment with oral simethicone may be 
of value in these patients. We believe that 
ultrasonography has a definite place in the 
evaluation of the icteric patient and should 
be considered as a useful adjunct to other 
studies. It is useful, not only in defining 
the site of obstruction in cases with ob- 
structive jaundice but also in correctly 
categorizing patients with jaundice of un- 
certain etiology, Ultrasonography can also 
assist in the decision-making process re- 
quired for planning the diagnostic and 
therapeutic approach toward patients with 
jaundice. 

D. Y. G. 
Dept. of Med. 
Baylor Coll. of Med. 


1200 Moursund Ave. 
Houston, TX 77030 
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Endoscopic Papillotomy and Removal of Gallstones*T 


E. SEIFERT, M.D., F.A.C.G. 


Koblenz, Germany 


Endoscopic papillotomy or EPT, has 
been used in Europe for over three years. 
It became a useful and successful pro- 
cedure in high risk patients having gall- 
stones in the common bile duct or papillary 
stenosis. In some meetings with experi- 
enced experts in surgery we have elabo- 
rated the following indications: 1. Re- 
tained calculi in the common bile duct 
after cholecystectomy, 2. Papillary stenosis 
or stenosis of the choledochus sphincter 
without narrowing of the pancreatic duct. 


At our last meeting nine months ago 
high risk patients with concrements in the 
common bile duct, clinical symptoms and 
laboratory findings of bile duct obstruc- 
tion, who have a gallbladder, were added 
to this list. Patients younger than 50 years 
of age and older patients in good condi- 
tion may be sent to surgery. In some 
groups, the experienced endoscopist can 
perform EPT in small obstructing papillary 
tumors to restore the outflow of the bile 
prior to surgery because the risk of the 
operation can be reduced when the jaun- 


dice disappears. 
MATERIAL AND METHOD 


In selected patients as the first step, 
ERCP is performed to confirm the diagno- 
sis and to clarify exactly the technical de- 
tails of the management. After verification 
of the pathological findings a special high- 
frequency knife, developed in Germany 


* Read before the 41st Annual Convention 
of the American College of Gastroenterology, 
Montreal, Canada, 25, 26, 27 October 1976. 

+ From the Gastroenterological Unit, Reinhard- 
Nieter-Krankenhaus Wilhelmshaven, West Ger- 


many. 


and commonly used in our country, is 
inserted via a duodenoscope into the distal 
common bile duct and the roof of the 
papilla is incised. After cutting the papilla 
in most of the cases the concrements are 
collected in the distal part of the common 
bile duct. When the stones are located 


TABLE I 


Enposcopic PAPILLOTOMY (EPT) IN 
West GERMANY 


Endoscopy unit Tried Succeeded 
Classen, Wurbs 146 137 (93.8%) 
(Hamburg) 

Demling, 

Koch-Résch 159 151 (99.0%) 
(Erlangen ) 

Manegold 62 55 (88.7%) 
(Mannheim ) 

Ottenjann 104 94 (90.4%) 
(Munich) 

Paul 20 18 (90.0%) 
( Giessen ) 

Safrany 338 312 (92.3%) 
( Münster) 

Seifert 61 56 (91.8%) 
( Wilhelmshaven ) 

Soehendra 41 43 (91.5%) 
(Hamburg) 

Stadelmann 18 14 (77.8%) 
(Firth) 

Totals 955 880 (92.1%) 
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TABLE III 


ResuLTs or ENDOSCOPIC PAPILLOTOMY (EPT) IN CASES WITH CHOLEDOCHOLITHIASIS 
IN WEST GERMANY 


Negative No 
Extraction or incomplete control 
14 17 9 
56 8 10 
il 7 = 
5 12 3 
(lavage 3) 
2 2 7 
84 13 2 
11 á 2 
(+ spont. 3) 
11 6 l 
(+ spont. 7) 
207 69 34 
(28.3%) (9.4%) (4.7%) 


Spontaneous 
Endoscopic unit No. delivery 
Classen, Wurbs 120 80 
(Hamburg) 
Demling, Koch-Rósch 143 69 
(Erlangen) 
Manegold 55 37 
(Mannheim) 
Ottenjann 78 55 
(Munich) 
Paul 18 7 
( Giessen) 
Safrany 225 126 
( Münster) 
Seifert 47 27 
(Wilhelmshaven) 
Soehendra 36 11 
( Hamburg) 
Stadelmann 9 9 
(Fiirth) 
Totals 731 421 
(57.6%) 
(85. 


close to the cut papilla a specially designed 
Dormia basket may be used for the im- 
mediate stone extraction. When the stone 
is located in the upper common bile duct 
the group of Ottenjann in Munich and 
our group like to insert an indwelling tube 
into the duct trying to lavage the stones 
using sodium cholate or lidocaine. This pro- 
cedure for dissolving retained stones after 
surgery via a T-tube, was described by 
Britton, Lansford and Toouli in 1974 and 
1975. But now the usual méthod in Ger- 
many is to wait for a spontaneous delivery. 


When this is not observed within one week 
we re-examine the patient by ERCP and 
try to extract the stones via a Dormia 
basket. Another procedure of gallstone re- 
moval consists of inserting the cannulation 
tube into the stoma and performing EPT. 
If after papillotomy the stoma is opened 
wide a long cannulating tube is re-inserted. 
The tube remains in the common bile duct 
and the duodenofiberscope is removed 
pushing the tube step by step through the 
instrumentation channel of the fiberscope. 
If after one week no spontaneous delivery 
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TABLE IV 


COMPLICATIONS, DETECTION OF SYMPTOMS AFTER EPT 1x 880 Cases 


Kind of 

complication O hr 24 hr 36 hr. 48 hr. ? Total 
Hemorrhage 11 3 — m 2 16 (25%) 
Perforation 12 - — ae 1 13 (20%) 
Cholangitis — 8 2 2 13 (20%) 
Pancreatitis — 4 1 8 15 (24%) 
Stone impaction 3 ~ 1 1 6 ( 9%) 
Impaction of 
Dormia basket 1 ma - — _ 1 ( 2%) 

27 15 4 14 64 
Totals (42%) (24%) (6%) (6%) (22%) (7.3%) 
42 = 66% 8 = 12% 
TABLE V 
TREATMENT OF COMPLICATIONS AFTER EPT 
Kind of 

complication Conservative Endoscopically Operative Total 
Hemorrhage 12 — 4 16 
Perforation — 4 13 
Cholangitis 6 1 6 13 
Pancreatitis 14 — 1 15 
Stone impaction 1 2 3 6 
Impaction of R 
Dormia basket — — 1 1 
Totals 42. 3 19 64 

(652) (5%) (30%) 


of the stone is observed, the fiberscope is 
inserted once more. The Dormia basket is 
inserted alongside the tube and the stone 
is removed from the papilla. 


RESULTS 


It is necessary to control the success 
of EPT three to six months following EPT 
to confirm that the stoma is open. The 


results of EPT in West Germany from nine 
centers in the past until the end of August, 
1976 are shown in Table I. EPT was 
tried in 955 cases and succeeded in 880 
cases (92.1%). The success rate was not 
significantly different in the nine centers. 
Choledocholithiasis was the most frequent 
indication in 82.6% (Table II). Out of 
743 cases 77% of the patients chole- 
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TABLE VI 
Enposcoric PAriLLOTOMY (EPT No. = 880) Morraurry No. = 15 = 1.7% (1.25%) 


Vol. 69, No. 2 


Endoscopy unit Complication 
Classen, Wurbs Hemorrhage 
(Hamburg) Pancreatitis 
Demling, Koch-Rósch Stone impaction 
(Erlangen) 

Manegold EN 

( Mannheim) = 

Ottenjann Cholangitis 

(Munich) s 

Paul — 

( Giessen) 

Safrany Pancreatitis 

( Münster) Cholangitis 
Cholangitis 

Seifert Perforation (S) 

( Wilhelmshaven) Perforation (S) 
Stone impaction (?) 

Soehendra zd 

( Hamburg) 

Stadelmann Pancreatitis 

(Fürth) 


cystectomized and in 2396 the gallblad- 
der was present. In 147% a papillary 
stenosis was the indication for EPT. In 
12 cases of a papillary tumor, EPT was 
performed in 1.3%. Out of 731 cases with 
choledocholithiasis a spontaneous delivery 
of the stones was observed in 57.6% and 
an extraction was performed in 28.3% 
(Table III). Therefore the success rate 
was 85.9%. In 9.4%, the results were 
negative or incomplete. Incomplete means 
that in high-risk-patients a delivery of 
stones out of the common bile duct was 
impossible but jaundice disappeared and 
the papillotomystoma was proved to be 


Treatment Cause of death 
Operative Hemorrhage 
Conservative Lung infarct 
Operative Septicemia 

Liver abscesses 

jen Toxic cardiac failure 

mS 'Toxic cardiac failure 

me Toxic cardiac failure 
Conservative Toxic cardiac failure 

ia Cardiac failure 
Conservative Pancreatitis 
Conservative Septicemia 
Operative Septicemia 
Operative Peritonitis 
Operative Pancreatitis 
Conservative Cholangitis 
Conservative Pancreatitis 


open endoscopically. In 4.7% of the pa- 
tients no control was done. In 64 out of 
880 cases (7.3%) we had complications 
(Table IV). We had hemorrhage in 16, 
perforation with the diathermy knife or 
the Dormia basket in 13 cases. In 13 pa- 
tients a cholangitis and in 15 patients a 
pancreatitis followed EPT. A special com- 
plication of EPT is the stone impaction 
following the procedure which was ob- 
served in six cases. In one case the Dormia 
basket became impacted into the common 
bile duct and had to be removed surgically. 
Most of the complications developed with- 
in 24 hours after the procedure. Only 
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12% were seen on the second day. In 
22% of the complications an exact deter- 
inination of the time between the pro- 
cedure and the development of the symp- 
toms was not clarified. Sixty-five per cent 
of the complications were treated conserva- 
tively, 5% endoscopically and 30% by 
surgery (Table V). Therefore, it may be 
supposed that EPT should only be done 
in patients who are also operable. Most 
of the hemorrhages could be stopped con- 
servatively, We have treated nine out of 
our 13 perforations conservatively. But in 
most of these cases only a small amount of 
contrast material was found after EPT, 
outside of the duct system and in many 
cases only slight clinical symptoms de- 
veloped. Therefore, our proceeding after 
visible perforation by EPT depends on the 
clinical course. Cholangitis was seen only 
in cases when larger stones remained after 
EPT. This complication may be reduced 
by introduction of an indwelling tube in 
the common bile duct immediately after 
EPT. All cases of pancreatitis, except one, 
were treated conservatively. Stone impac- 
tion is one of the special complications of 
EPT, After a few hours a severe cholangitis 
may develop. This dangerous complication 
should be kept in mind and all patients 
in whom the concrements are not re- 
moved immediately after EPT have to be 
observed carefully within the next days. 
When clinical symptoms of a cholangitis 
occur the patient must be operated upon 
or the stone should be removed endoscop- 
ically within the next few hours. The im- 
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paction of a Dormia basket is a rare com- 
plication and was observed in only one 
case. The mortality rate was 1.7% in our 
series (Table VI). When you exclude those 
cases who died of cardiac failure which 
was independent from the EPT, this rate 
is reduced to 1.25%. All the complications 
mentioned above may have a fatal out- 
come. Five out of 11 lethal complications 
were treated surgically, six conservatively. 


SUMMARY 


Summarizing our results we come the 
following conclusions: 


1. In high risk but operable patients, 
EPT is a useful treatment in cases with 
choledocholithiasis and with papillary 
stenosis. 


2, The risk of the procedure is lower 
than by surgical intervention. 


3. Complications can occur in 7.3%, 
most of them within 24 hours. 


4. The mortality rate was 1.7% and 
depends on the precise selection of the 
patients; on the knowledge of the post- 
papillotomy treatment and on the experi- 
ence of the examiner. 


5. This procedure, at the present time. 
should be limited to centers with well 
trained and experienced endoscopists. 


Staedt Krankenhaus Kemperhof 
1st Med. Klin. 

Koblenzer Str. 115 

5400 Koblenz, Germany 
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Galistone Dissolution by Chenodeoxycholic Acid 
and Phenobarbital* 


J. W. MARKS, M.D. 

J. H. SHERMAN, M.D. 
G. G. BONORRIS, M.S. 
A. CHUNG, Ph.D. 

M. J. COYNE, M.D. 
and 
L. J. SCHOENFIELD, M.D. 
Los Angeles, CA 


Gallstone dissolution and biliary lipids were determined and compared 
in patients receiving either chenodeoxycholic acid (CDC), or CDC and phe- 
nobarbital (PB) for 1% to 2 years. Among patients with radiolucent gallstones, 
dissolution occurred in 53% of those receiving CDC alone and in only 25% 
of those receiving both CDC and PB. No dissolution occurred in 13 other 
patients with calcified gallstones. Patients with dissolution had a significantly 
greater molar percentage of CDC and a significantly lower saturation index 
in bile than those without dissolution. Diarrhea and transiently abnormal liver 
function tests were the most frequently observed side-effects but only diarrhea 
necessitated a reduction of the CDC dose. Gallstones recurred following dis- 
solution in one of six patients followed for six months after discontinuation 
of CDC. In conclusion, PB did not enhance CDC-induced desaturation of bile 


or gallstone dissolution. 


INTRODUCTION 


Oral administration of chenodeoxycho- 
_ lic acid (CDC) decreases biliary cholesterol 
saturation and dissolves cholesterol gall- 
stones."* Phenobarbital (PB) also de- 
creases biliary cholesterol saturation, al- 
though to a lesser degree than CDC* and 
alone does not dissolve gallstones.* The 
aim of the present study was to determine 
whether PB enhances CDC-induced gall- 
stone dissolution. 


* Presented in part at the annual meeting of 
the American  Gastroenterological Association, 
Miami, FL, May, 1976. 

Supported in part by NIH Grant FAM 15631. 

From the Department of Gastroenterology, 
Cedars-Sinai Medical Center and the University 
of California at Los Angeles School of Medicine, 
The Center for Health Sciences. 


METHODS 


Experimental design:—Sixty-seven pa- 
tients with radiolucent or calcified gall- 
stones visualized on oral cholecystography 
entered the study after giving informed 
consent. The women were either postmeno- 
pausal or posthysterectomy. Each patient 
was randomly allocated to receive in dou- 
ble-blind fashion either CDC, 750 mg./d. 
and PB, 200 mg./d. or CDC and PB placebo 
for 115-2 years or until gallstone dissolution 
was complete. PB was given as a single 
daily dose at bedtime while CDC was 
given as a divided dose following break- 
fast, lunch and dinner. CDC obtained from 
Weddel Pharmaceuticals, London, Eng- 
land, via Rowell Laboratories, Inc., Bau- 
dette, MN, contained 96.7% CDC and less 
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TABLE 1 


GALLSTONE DISSOLUTION WITH CALCIFIED (Ca**) 
AND RADIOLUCENT GALLSTONES DURING 
TREATMENT WITH ExrHer CDC on 


CDC ann PB. 
CDC CDG + PB 
Ca** 0/9 0/4 
Lucent 10/19 4/16 


than 0.1% lithocholic acid as determined 
by gas liquid chromatography. PB was ob- 
tained from Eli Lilly and Company. Lac- 
tose was used as the placebo. 


Serum glutamic oxalacetic transaminase 
(SGOT), alkaline phosphatase and biliru- 
bin were determined initially and every 
three months while urinalysis, hematocrit, 
white blood cell count and serum levels of 
triglyceride, cholesterol and creatinine were 
obtained every six months. Oral cholecysto- 
grams were done and fasting gallbladder 
bile was obtained (via cholecystokinin 
stimulated, duodenal, biliary drainage) 
initially and after six months, one year, 
and 114-2 years of treatment. At 114-2 
years the cholecystograms were read and 
compared without knowledge of the pa- 
tients name or treatment group. If by this 
time partial dissolution (50%) had oc- 
curred, treatment was continued. When 
dissolution was complete, treatment was 
continued for three months and a follow- 
up cholecystogram was obtained six 
months after discontinuing treatment. 


Biliary lipid analyses: —Immediately 
following biliary drainage, aliquots of each 
bile sample were apportioned to the ap- 
propriate solvents for lipid analyses. The 
biliary composition of each sample was 
determined. Total bile acids were mea- 
sured by the steroid dehydrogenase method 
of Talalay.* Phospholipids were measured 
by the colorimetric method of Fiske and 
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Subbarow.’ Cholesterol and individual bile 
acids were measured by gas-liquid chroma- 
tography as previously described.* Sulfated 
bile acids were not determined. 


The molar percentage of cholesterol 
was calculated as follows: moles of choles- 
terol/ (moles of cholesterol + moles of 
total bile acids + moles of phospholipid) 
X 100, The molar percentages of phospho- 
lipid and total bile acids were calculated 
in a similar manner. The molar percentages 
of individual bile acids were expressed as 
percent of total bile acids. The degree of 
cholesterol saturation of bile was expressed 
as the saturation index as used by Thomas 
and Hofmann? and was calculated using 
the limit of biliary cholesterol saturation 
as defined by Holzbach and colleagues.’ 


For comparing biliary lipids between 
groups during treatment the values from 
each patients last biliary drainage were 
used. Statistical significance was determined 
with the Student's “t” test. 


RESULTS 


Age, sex ratio, body weight and mean 
saturation index were similar in the two 
treatment groups at randomization. 


Compliance:—Forty-eight (7296) of 
the 67 patients completed the study, 28 in, 
the CDC group and 20 in the CDC and 
PB group. The difference in patient num- 
bers is explained by the misrandomization 
of two patients and the dropping out of 
three more patients from the CDC and PB 
groups. The reasons for dropping out of 
the study were similar in each of the two 
treatment groups. Twelve patients dropped 
out of the study because of inability or 
unwillingness to continue in the program 
while six underwent cholecystectomy (two 
for biliary colic, two for cholecystitis and 
two incidental to other operations). One 
patient was dropped from the study when 
cirrhosis was found on liver biopsy. Only 
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Fig. l—Molar percentage of biliary CDC and 
saturation index (SI) in patients with cal- 
cified (Ca^) and radiolucent gallstones 
during CDC treatment. The number of 
bile samples analyzed is shown in paren- 
theses. 


data from patients who completed the 
study were evaluated. 


Of the patients who completed the 
study, four in the CDC group and two in 
the CDC and PB group took only 500 mg. 
of CDC. Seven patients in the CDC and 
PB group and 10 patients in the CDC 
group discontinued PB or the PB placebo 
respectively. Five patients in the CDC and 
PB group reduced the dose of PB to 100 
mg./d. while only one patient in the CDC 
group reduced the dose of PB placebo. 


Dissolution:—None of the 13 patients 
with calcified gallstones had dissolution 
(Table 1). In the patients with radiolucent 
gallstones, 10 of 19 randomized to the CDC 

. group had dissolution (nine complete, one 
partial) while only four of 16 randomized 
to the CDC and PB group had dissolution 
(three complete, one partial) but the dif- 
ference was not statistically significant. 
Furthermore, in two of the four with dis- 
solution receiving CDC and PB, dissolu- 
tion did not begin until six months and one 
year after PB was discontinued. Clearly, 
phenobarbital did not enhance CDC- 
induced dissolution. There was no dif- 
ference between the two treatment groups 
with regard to gallstone size or presence 
of multiple gallstones. Although dissolvers 
and nondissolvers received comparable mil- 
ligram doses of CDC, the mean weight of 
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Fig. 2—Molar percentage of biliary CDC and 
saturation index (SI) in radiolucent gall- 
stone patients with and without dissolu- 
tion during CDC treatment, The number 
of bile samples analyzed is shown in 
parentheses. 


the dissolvers was less than that of the 
nondissolvers and they therefore received 
a significantly larger mg./kg. dose (19.9 + 
0.5 vs. 9.8 + 1.1, p 0.02). 


Biliary lipids:—Prior to treatment the 
saturation indices were similar in the cal- 
cified and noncalcified gallstone patients, 
although the molar percentage of CDC 
was significantly greater (P < 0.01) in the 
calcified (38.1 + 0.2) than in the non- 
calcified (31.1 + 1.4) gallstone patients. 
After treatment (Fig. 1) the molar percent- 
ages of CDC were similar in the calcified 
and noncalcified gallstone patients but the 
saturation index was significantly greater 
in the calcified gallstone patients. 


Prior to treatment, the molar percent- 
ages of CDC and the saturation indices 
were similar when radiolucent gallstone 
patients with and without dissolution were 
compared. After treatment (Fig. 2), radio- 
lucent gallstone patients with dissolution 
had a significantly greater molar percent- 
ages of CDC and a significantly lower satu- 
ration index than radiolucent gallstone pa- 
tients without dissolution. 


Prior to treatment, the saturation in- 
dices and the molar percentages of CDC, 
lithocholic acid, total bile acids, choles- 
terol and phospholipid were similar when 
radiolucent gallstone patients receiving 
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TABLE II 
Bnuianx Lipips m RADIOLUCENT GALLSTONE PATIENTS RECEIVING 
Errmer CDC or CDC anp PB 
BA C PL CDC L SI 
CDC 70.6 + 3.3 7.9, 3- 0.3 21.0 = 3.5 74.8 + 6.0 3.7 + 0.4 1.10 + 0.07 
n = 19 
CDC + PB 72.1 + 3.5 6.9 + 0.6 21.0 + 1.0 72.1 + 4.8 4.3 + 0.6 1.04 + 0.11 
n= lf 
All values are expressed as mol, $ + SEM. BA = total bile acids; C = cholesterol; PL = phospho- 


lipid; L = lithocholic acid; SI = saturation index. 


CDC alone were compared with patients 
receiving CDC and PB (Table II). For 
this and all subsequent comparisons, pa- 
tients who discontinued PB were included 
with the CDC alone group. After treat- 
ment, biliary lipid composition and satura- 
tion indices in the two groups remained 
similar. 


Side-effects and toxicity:—CDC:—Dur- 
ing treatment, diarrhea and/or abdominal 
cramps necessitated a reduced dose of 
CDC (500 mg./d.) in four patients from 
the CDC group and two from the CDC 
and PB group. Biliary colic occurred in 
20-30% of patients and was not more fre- 
quent in patients with or without dissolu- 
tion. Eight patients from the CDC group 
and six from the CDC and PB group devel- 
oped transiently elevated (less than twice 
normal) SGOT, alkaline phosphatase, or 
both. The molar percentage of lithocholic 
acid was similar in patients with and with- 
out abnormal tests. Serum cholesterol and 
triglycerides did not change in either treat- 
ment group. 


Phenobarbital:—The reason for dis- 
continuing or reducing the dose of pheno- 
barbital was morning drowsiness in all but 
one patient who developed a skin rash 
that cleared following discontinuation of 
phenobarbital. 


Recurrence:—Six of the 12 patients 
with complete dissolution have had chole- 
cystograms six months after discontinuation 
of treatment, and in one of these patients 
gallstones were again seen. 


COMMENT 


Our experience with patients treated 
with CDC alone is in agreement with that 
of other workers. 12 Thistle, et al! found 
a dissolution rate of 48% in radiolucent 
gallstone patients treated with 15 mg./kg. 
of CDC, a value similar to our 53%. 
CDC treated patients with dissolution had 
bile that was cholesterol unsaturated or 
very nearly so (saturation index range of 
0.59 to 1.16) while only one patient with - 
unsaturated bile (saturation index of 0.80) 
did not have dissolution. The poor results 
in calcified gallstone patients as also found 
by Thistle and Hofmann!? might have been 
due in our study to resistance to the choles- 
terol-desaturating effects of CDC. Iser, 
et al,1? however, have had similarly poor 
results in radiopaque gallstone patients who 
develop cholesterol unsaturated bile. 


Diarrhea and transiently abnormal liver 
function tests were the most frequently 
observed side-effects but only diarrhea 
necessitated a reduction of the CDC dose. 
CDC treatment had no effect on serum 
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cholesterol or triglyceride levels. In addi- 
tion we found no evidence that dissolution 
is associated with the development of gall- 
stone complications since abnormal liver 
function tests, biliary colic and cholecystitis 
occurred with equal frequency in. patients 
with and without dissolution. Gallstones 
recurred following dissolution in one of 
six patients followed for six months after 
discontinuation of CDC. 


Phenobarbital decreases biliary choles- 
terol saturation and the prevalence of 
biliary cholesterol crystals in patients with 
cholesterol gallstones,* $ presumably by in- 
creasing bile pool size and bile flow.® !*: 15 
Bile, however, does not become cholesterol 
unsaturated and gallstone dissolution does 
not occur.^ * Although the combination of 
PB and CDC does not cause increased 
lowering of biliary cholesterol saturation 
than CDS alone, a prior study from our 
laboratory did not exclude the possibility 
that PB might enhance CDC-induced gall- 
stone dissolution.! Accordingly, that study 
was expanded to further explore this in- 
teraction, In this study we have found that 
PB does not enhance CDC-induced biliary 
cholesterol desaturation or gallstone dis- 
solution. The apparent inhibition of CDC- 
dissolution by PB was not statistically sig- 
nificant. The power, however, to detect a 
difference at the 0.05 level between 25% 
dissolution in 16 patients receiving CDC 
and PB and 53% dissolution in 19 patients 
receiving CDC alone is less than 45%.*% 
Although PB does not enhance CDC-in- 
duced dissolution, it should be evaluated 
in cholesterol gallstone prophylaxis. 


Lithocholic acid, formed solely in the 
distal intestine by the bacterial 7 alpha 
dehydroxylation of CDC, is found in in- 
creased proportions in patients receiving 
CDC and has been suggested as the cause 
of CDC-associated animal hepatotoxicity 
and human liver function test abnormal- 
ities. In our previous study* we found that 
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PB prevented the increase in the propor- 
tion of biliary lithocholic acid during CDC 
treatment and speculated that PB might 
thus protect against potential CDC hep- 
atotoxicity. In the present study we found 
no prevention of the rise in lithocholic 
acid by PB and no association of abnormal 
SGOT or alkaline phosphatase with high 
biliary lithocholic acid levels. It has re- 
cently been determined, however, that sul- 
fated lithocholic acid is a major metabolite 
of lithocholic acid and therefore the mea- 
surement of the nonsulfated compound 
alone would incompletely reflect the forma- 
tion, absorption and re-excretion of litho- 
cholic acid. 


Dept. of Gastro. 
Cedars-Sinai Med Ctr. 
8700 Beverly Blod. 
Box 4870 

Los Angeles, CA 90048 
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Human Exocrine Pancreatic Response 
with Different Types of Secretin 


INFLUENCE OF SEX, AGE, AND PREVIOUS INTRADUODENAL SORBITOL INFUSION 


OSWALDO M. TISCORNIA, M.D., F.A.C.G.* 


Buenos Aires, Argentina 


A comparative analysis of the exocrine pancreatic secretion response with 
three different kinds of impure secretin was performed. Two series, carried out 
in Buenos Aires (Vitrum and Boots secretin), were compared with the Dreiling 
series (Lilly secretin) done in New York. All tests were performed with a 
single I.V. submaximal (1 U./kg.) dose of the hormone and with the same 
Dreiling technic. The evaluation showed: 1. The absence of significant dif- 
ferences in men among the three series. 2. Contrary to the results with the 
Lilly product, with both the Boots and Vitrum secretin the hydrelatic but not 
the ecbolic values are significantly greater in men than in women. This seems 
to reflect a sex-linked different sensitivity to secretin of the “pancreon” units. 
3, Either in men or women the pancreatic secretion is not influenced by the 
age of the individual, 4. The Boots secretin results are not modified by the 


previous sorbitol intraduodenal infusion. 


The aim of this study was to disclose 
whether or not the exocrine pancreatic 
response evoked by single submaximal in- 
travenous (I.V.) injections of secretin was 
influenced by the source of the hormone, 
the sex and age of the patients. Another 
purpose of this analysis was to elucidate 
whether or not the secretin-induced re- 
sponse is influenced by the previous intra- 
duodenal infusion of sorbitol, a monosac- 
charide widely used by us as an endog- 
enous CCK-PZ releaser from the “trigger 
zone” of the “pancreon” units. ? The 
brands of secretin that were analyzed are 
impure and were those that were available 
in Buenos Aires at the time of this study. 
Three series were scrutinized. All tests 
were carried out with the same Dreiling 
technic3 Two were performed in the 
Clinicas Hospital, (Vitrum and Boots 
secretin). These results were compared 


* Hospital de Clinicas. 


with those obtained by Dreiling at the 
Mount Sinai Hospital. (Lilly secretin).* 


MATERIAL AND METHODS 


The secretin tests analyzed were those 
performed in subjects who had no known 
history of pancreatic disease, on physical 
examination or by laboratory criteria. The 
Dreiling technic? was followed in all cases. 
After duodenal intubation with a double 
lumen tube (Dreiling), gastric and du- 
odenal juices were collected separately. 
After a 20-minute control collection period, 
secretin was injected as a single bolus in- 
jection at the standard dose of 1 U./kg. 
Total duodenal collection was made over a 
period 80 minutes. The four initial samples 
were of 10 minutes each, followed by two 
of 20 minutes each. The hydrelatic re- 
sponse was measured by the following 
parameters: 1. total volume in 80 minutes 
(ml.); 2. total volume in 80 min./kg. body 
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weight (ml./kg.); 3. peak 10-minute vol- 


ume (ml.); 4. peak bicarbonate concentra- an | 2 ig 
tion (mEq./l.); 5. total bicarbonate out- =g | 3S x. i 

; 9 y V 
put in 80 minutes (mEq./80 min.); 6. peak 58 
10-minute bicarbonate output (mEq./10 Sd EE 
min.). The pancreatic ecbolic response was VES rm S S 
determined by: 1. amylase, total units in UE A ^ 
80 minutes (Somogyi U./80 min.); 2. —— 
amylase, total units per kilogram body A © oo 
weight; 3. peak lipase concentration u z 
( Bang).’ d I TEES 

Es t- ci 

Lipase? was measured in three samples. : E g Ss © © 
The first two were of 20 minutes each and A a3 ————,| |— 
the last one was of 40 minutes. 58 & X > 

> d al M 

In both series with Vitrum and Boots d g jacks US ae 
secretin, a group of patients was subjected e xm 
before the I.V. injection of the hormone E 275 x = 
to an intraduodenal infusion of sorbitol E —- 
(20 gm.) dissolved in 70 ml. of water. f 178 : 7 
The solution was brought to body tem- E 18138 izla 19/8 
perature and was infused in a 5-minute H A S| F B3 2 E a 
period, keeping the syringe at bed level y, ; s i M gl i 
Gastric suction was pursued but the du- a |g ar 
odenal collection was arrested for 10 min- £ E B | A = E a 
utes. When the latter was restarted a pure Ho a oa -i eee 
bile-tainted duodenal juice was obtained. = 4 8 a x 
At this moment the gallbladder contrac- $- o | X e 
tion may be evident or not. Bromsulfthalein z SE ial S 
(BSP), either the full dose (5 mg./kg.) d POE ESI E NE Up 
or just 1 or 2 ml was injected LV. in E 25 E Es = 
order to determine the bile excretion time : a a | in | 
of the dye in the duodenum (combined s ums -- 
BSP-secretin test). When the full BSP E SE re ye y 
dose is administered, a simultaneous liver & " BAR SN 
clearance of the dye may be performed. ee "ei 
In a long and large experience with sorbitol A 3 3) 8 
we have shown that this monosaccharide ee |) A 
does not modify the bicarbonate concentra- ag z c o = 
tion and raises the amylase and lipase con- SE s | 8 e E 
centration and output in the duodenal 2.0 -— —— ey E E 
juice. The postsorbitol response was di- E elg _ | & 
vided into three samples of 10 minutes H g g ea 3 Di 
each. At this moment the secretin test was ei m | c $ = 
performed as usual. In order to determine a vu MA oe E 
whether or not sorbitol influences the CES e d | s 
secretin-induced response, a comparative T 
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TABLE IV 


COMPARATIVE ANALYSIS, MEN Versus WOMEN, OF THE HYDRELATIC PANCREATIC 
SECRETION RESPONSE OBTAINED WITH VITRUM SECRETIN 


Men (all ages) Women (all ages) «p P 
Mean age: 48.1 Mean age: 36.9 
Range: 30-75 Range: 25-62 OS 
S.D.: 15.29 S.D.: 20.5 36 0.001* 
(11 subjects) (14 subjects) = 
Total vol. 80 min. 
(ml.) 932, 183 1.71 > 0.1 
Total vol. 80 min./kg. 
(ml./kg.) 3.6 2,78 2.65 < 0.02* 
Peak 10 min. vol. 
(ml.) 66.5 43.9 2.53 < 0.027 
Peak HCO, conc. 
( mEq./1.) 119 114 0.77 > 0.4 
Total 80 min. HCO, output 
(mEq.) 22.5 15.9 2.23 « 0.05* 
Peak 10 min. HCO, output 
(mEq.) 65 4.31 347 | <0.01° 
* Significant difference (P < 0.05) 
TABLE V 


COMPARATIVE ANALYSIS, MEN Versus WOMEN, OF THE HyDRELATIC PANCREATIC 
SECRETION RESPONSE OBTAINED WITH Boots SECRETIN 


Men (all ages) Women (all ages) ep P 
Mean age: 48.3 Mean age: 49.2 
Range: 21-81 Range: 23-66 TERES 
S.D.: 14.31 S.D.: 11.87 0.94 0.8 
(25 subjects) (25 subjects) x 
Total vol. 80 min. 
( ml.) 229 185 1.85 0.05 
Total vol. 80 min./kg. 
( ml./kg.) 3.02 3,0 0.06 > 0.9 
Peak 10 min. vol, 
(ml.) 50 39.7 2.87 < 0.01° 
Peak HCO, conc. 
(mEq./1.) 117 110 2.64 < 0.01* 
Total 80 min. HCO, output 
(mEq.) 21.04 16.40 2.08 < 0,05* 
Peak 10 min. HCO, output 
( mEq.) 5.07 3.87 3.04 < 0,01* 


* Significant difference (P < 0.05) 
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analysis was done of the secretin results 
obtained with and without a previous 
sorbitol infusion. 


The statistical analysis was carried out 
with the "t" test? for nonpaired values; 
P « 0.05 was accepted as the level of 


significance. 


RESULTS 


The comparative analysis showed that 
in males the hydrelatic parameters values, 
with the only exception of peak bicarbon- 
ate concentration, were practically identical 
in the three secretin series (Table Y). In 
women, on the other hand, the series per- 
formed in Buenos Aires, either with Vit- 
rum or Boots secretin showed, in general, 
lower hydrelatic values than those ob- 
tained with Lilly secretin in New York 
( Table II). 


Both in males and females, the average 
weight of subjects in the Boots series was 
higher than of those in the Lilly series. On 
the other hand, there were no differences 
in weight, both in males and females, be- 
tween subjects of the Vitrum and the Lilly 
secretin series (Table III). 


Contrary to the results observed with 
Lilly secretin,* with both Boots and Vit- 
rum secretin the hydrelatic but not the 
' ecbolic exocrine pancreatic secretion values 
were significantly higher in men than in 
women (Tables IV and V). 


In agreement with the Dreiling find- 
ings,* the analysis made, both in males and 
females, with Boots secretin, between the 
results obtained above and below the arbi- 
trary line drawn at the age of 50, showed 
that neither the hydrelatic nor the ecbolic 
pancreatic secretory responses were sig- 
nificantly different (Tables VI and VII). 


A comparative analysis done in the 
Boots secretin series revealed that neither 
the hydrelatic nor the ecbolic pancreatic 
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secretion responses were significantly in- 
fluenced by a previous intraduodenal sor- 
bito] infusion (Table VIII). 


COMMENT 


The present results show that in men, 
when applying the same Dreiling technic,’ 
one can obtain very close exocrine pan- 
creatic secretion. values in two different 
countries using three different sources of 
impure secretin (Tables I and II). 


Accepting Dreilings dictum that the 
best diagnostic discriminative parameter 1s 
the one that gives the lowest coefficient of 
variation? our findings have confirmed his 
contention that peak bicarbonate concen- 
tration is the parameter of choice (Tables 
I and II). 


Contrary to the results of Rosenberg, 
et al,* our series showed that the hydrelatic 
but not the ecbolic values were signifi- 
cantly higher in men than in women. 
Christensen,? in 1983 and Perrier,? in 1966, 
both working with Vitrum secretin at the 
submaximal dose of 1 U./kg., found sig- 
nificantly higher hydrelatic values in men 
than in women. Hansky, et al? in Dreil- 
ings laboratory, attempted to compare 
their results in the dog with some in hu- 
mans. To this end they analyzed 12 ran- 
domly selected normal subjects, six males 
and six females, as to their response to a 
standard secretin test (1 U./kg.). The 
mean peak 15-minute bicarbonate output 
was 6.9 (5.5-8.1) mEq. in the females and 
8.2 (6.1-12.9) mEq. in the males. Mean 
body weight was the same for both groups, 
61 (46-100) kg. in the females and 61 
(50-75) kg. in the males, An interesting 
observation of this analysis was that the 
calculated bicarbonate output per gram of 
human pancreas was 0.08 mEq./gm. in 
the females and 0.09 mEq./gm. in the 
males and that the female dog excreted 
exactly the same amount of bicarbonate 
(0.08 mEq./gm.) as the female human. 
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Another finding that should be con- 
sidered when evaluating the differences 
related to sex is that both in man" and 
dog!” there is no correlation between body 
weight and pancreas weight. In humans, 
according to Schaefer! the difference of 
the average pancreatic glands weights be- 
tween males and females is only 5 gm. 
(85 for women, 90 for men). From this 
latter finding, it is obvious that when 
secretin is administered to two subjects of 
different body weight, the heavier one re- 
ceives a progressively greater amount of 
the hormone relative to the size of his 
pancreas, in direct proportion to the mag- 
nitude of the body weight difference be- 
tween both individuals. This reasoning 
could explain our sex-linked different re- 
sults with Boots secretin (Table V) but 
this postulation is not substantiated either 
by our Vitrum series results (Table IV) 
or by the above mentioned Hansky, et 
al’? findings. At present it seems that one 
has to admit that the sex-related difference 
in results is due to a greater sensitivity to 
secretin of the "pancreon's" centroacinar- 
ductal segment in men than in women. The 
basis of this peculiarity could be connected 
with a different interaction at "pancreon" 
level of secretin with the sex hormones 
and/or the basal intrapancreatic autonomic 
nervous tone.!?13 


Confirming the results of the Dreiling 
school? and in contradistinction to what is 
observed in the stomach,!* the exocrine 
pancreas secretion is influenced little by 
the age of the subject. 


Unexpectedly, the secretin tests re- 
sults were not influenced by the previous 
sorbitol intraduodenal infusion. The 30- 
minute lapse between both tests ? seems 
to allow the extinction of the probable 
potentiating influence on the pancreocites 
of the sorbitol-evoked CCK released from 


» » 


the “pancreon’s” trigger zone.) 


Tiscornia-Human Exocrine Pancreatic Response to Secretin 
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The Pancreas 
A CORRELATION OF FUNCTION AND STRUCTURE 
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New York, NY 


Fifty-two patients with or without pancreatic disease were studied with 
both secretin test and endoscopic retrograde pancreatography. Pancreatic histo- 
pathology was obtained by exploratory laparotomy in half of these patients. 
The following conclusions were reached: 1, Secretory tests are the most sensitive 
indicators of chronic pancreatitis, although not all cases of chronic pancreatitis 
will be discovered by this test. 2. When secretory tests show low volume out- 
put, pancreatography is crucial in differentiating between malignant ductal ob- 
struction or pancreatic replacement by fibrosis or atrophy. 3. Histologic correla- 
tion with ductular structure and/or secretin function is frequently discordant. 
4. The secretin test and pancreatogram measure different parameters and the 
use of both these complementary studies will lead to increased diagnostic 


accuracy and better understanding of pancreatic pathophysiology. 


Endoscopic retrograde pancreatog- 
raphy has recently been introduced as a 
new modality in the study of pancreatic 
diseases.-? The endoscopic pancreatogram 
provides information about the patency 
and configuration of the main pancreatic 
duct but little or no information concern- 
ing the smaller branches and acini of the 
gland. The value of this new procedure 
as a parameter of pancreatic pathology 
should be assessed in relation to estab- 
lished indices of pancreatic dysfunction 
such as the secretin test and the pancreatic 
histology. 'The purpose of this present study 
is to compare the diagnostic value of 
endoscopic pancreatography with secretin 
tests obtained from the same patients, Pan- 
creatic tissue was obtained at surgery from 

From the Departments of Medicine and 


Surgery, Mount Sinai School of Medicine of the 
City University of New York. 


several patients and correlation of histology 
with the results of the secretin test and 
endoscopic pancreatography was possible. 


MATERIALS AND METHODS 


Fifty-two patients referred to The 
Mount Sinai Hospital between January, 
1973 and April, 1975 for investigation of 
suspected pancreatic disease had both a 
secretin test and an endoscopic retrograde 
pancreatogram (ERP), performed in that 
order within one week's time. All patients 
were examined clinically and a complete 
gastroenterological investigation was un- 
dertaken to establish the diagnosis. Explora- 
tory laparotomy was performed in 26 pa- 
tients, and in most of these patients tissue 
was available for histologic study of the 
pancreas. Pancreatic function was mea- 


sured by both a standard and augmented 


tev eo 
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Fig. 1—Slight beading of the pancreatic duct in- 
atve of ald pancreatitis. Note the 
dilatation of secondary radicals in the 
body of the pancreas. 





Fig. 2—Marked ductal dilatation and stricture in 
the mid pancreas indicative of chronic 
pancreatitis. 


secretin test? For this study, only results 
obtained by the standard secretin test were 
used for correlative purposes, 


In all patients the secretin test results 


may be divided into four categories: 1. 
Normal in both volume and bicarbonate 


concentration. 2. Low volume and low 
bicarbonate concentration, indicative of 


chronic pancreatitis. 3. High volume as- 
sociated with hypersecretion. 4. Low vol- 
une and normal bicarbonate concentration, 
suggestive of ductular obstruction due to 
carcinoma or severe chronic pancreatitis 
with glandular fibrosis, 


¿ndoscopic pancreatography was per- 
formed with the Olympus JF-B flexible 


Fig. 3—Obstruction of the pancreatic duct just to 
the left of the spine. This tapered, com- 
pletely obstructed duct is indicative of 
'arcínoma, 


TABLE I 


SECRETIN Test—NormaL (21 PATIENTS } 





Final Pancr catogra ram 
“ina 
diagnosis 


Abnormal Normal 


No 
pancreatic 
disease 





| 
E 
| 
| 


14 


i 

1 

| 

Chronic | 

pancreatitis | 
(proven with 

histology ) | 

| 

| 

| 

| 

| 


shot, 


Acute 
pancreatitis 


bo 
BO 


Hecurrent 
acufe 
pancreatitis 


| 
| 
0 | 
| 
| 


fiberoptic endoscope. The results of ERP 
mav be interpreted in three separate cate- 
gories: 1. Normal pancreatic duct. 2. Bead. 
ing (Fig. 1) or ductular dilation and 
strictures (Fig. 2) suggesting chronic pan- 
creatitis. 3. Obstruction suggesting car- 
cinoma (Fig. 3). 


The histologic appearance of the pan- 
creas was evaluated in terms of interlobular 
fibrosis, acinar atrophy and ductular dila- 
tion. The histopathology was divided into 
four categories including: 1. Plus-minus— 
indicating minimal disease. 2. One-plus— 
slight but definite evidence of pathology. 
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TABLE I 
SECRETIN TEsr—CunoNIC PANCREATITIS 
(21 PATIENTS) 
E 1. E eem 
diagnosis | Total | Abnormal | Normal 
— JM [rar nee 
| 
Chronic | | | 
pancreatitis | | | 
(all with | | | 
histology ) | 17 | 12 5 
Presumably | | | 
chronic | | 
pancreatitis — | | | 
Qo |o, 
histology ) | a 3 0 | 4 
PPE hou cn au A SAIEL - 
TABLE IH 


SECRETIN Test—HYPERSECRETION (4 PATIENTS) 








Mate rra Hei a 


ann m 





Pancreatogram 
Final diagnosis | Abnormal | Normal _ 
* Chronic | | 
pancreatitis | 1 
Alcoholism | | 1 
* Chronic | | 
hepatitis | 0 | 1 
* Primary biliary | | 
cirrhosis 0 | 1 








* Diagnosis proven by histology 


3. Two-plus—moderate pathology. 4. Three- 
plus—severe pathology. 





RESULTS 


Group 1:—Secretin test normal (21 
patients) —Table I. Fourteen patients had 
no clinical evidence consistent with pan- 
creatic disease and with a normal secretin 
test and a normal ERP were deemed to be 
free of pancreatic disease. Two patients 
had acute pancreatitis and one had re- 
current acute pancreatitis; all three had 
normal ERP, consistent with the acute na- 
ture of their disease. Four patients had 
beading of the pancreatic duct on ERP 
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TABLE IV 


SECRETIN Test~Low VOLUME (6 PATIENTS) 





Hirata ren nm pra 


Final diagnosis m Ede a 
(all with histology) — | 


A arm o EY aS: Fi nnn mr 
E IAN H 


Cancer 
Partial resection 
Chronic pancreatitis 


Normal pancreas 
Metastatic 
carcinoma to liver 
Hypernephroma 


A nnman at a AN AAA aliahidi —M M A eA NN A A tn Aia a o Kini 


and at exploratory laparotomy chronic pan- 
creatitis was demonstrated histologically 
in all of these patients. 


The finding of a normal secretin test 
and an abnormal duct on ERP indicates 
that in some cases pancreatic inflammatory 
responses may disproportionately affect the 
anatomy of the ductal system, or that the 
parenchyma, although damaged, has 
enough reserve to respond normally to a 
secretin stimulus, 


Group 2:—Secretin test suggesting 
chronic pancreatitis (21 patients )—Table 
II, Seventeen patients had histologic exam- 
ination of pancreatic tissues and all showed 
chronic pancreatitis. Twelve of these 17 
patients had an abnormal pancreatogram 
and five had normal ERP. An additional 
four patients had abnormal secretin tests 
and were termed "presumably chronic pan- 
creatitis” since there was no histological 
proof of that diagnosis: the pancreatograms 
of all four of these patients were formal 


Nine of 21 patients with secretin tests 
showing chronic pancreatitis revealed nor- 
mal ERP. Correlation with histology re- 
vealed that marked parenchymal changes 
may occur in the absence of any narrowing 
or deformity in the ductal system. 


Group 3:—Secretin test showing hy- 
persecretion (four patients)—Table III. 
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None of these four patients had evidence 
of abnormality on pancreatogram. The 
diagnoses were “early alcoholic pancreati- 
tis", "chronic hepatitis”, "primary biliary 
cirrhosis" and “chronic pancreatitis”. The 
last three patients had histological con- 
firmation of the diagnosis. 


There is no identifiable ductal abnor- 
mality associated with pancreatic hyper- 
secretory states. 


Group 4:—Secretin test showing low 
volume (six patients)—Table IV. Half of 
the patients in this group had an abnormal 
pancreatogram, with obstruction in two 
patients due to carcinoma and a shortened 
gland in one patient following partial re- 
section of the pancreas. In the three cases 
with normal ERP, laparotomy revealed one 
patient had chronic pancreatitis with gland- 
ular fibrosis accounting for the low Voldme 
and the other two lud a normal pancreas 
without evidence of significant disease. 


Although low secretory volume may 
be secondary to ductal obstruction from 
carcinoma or fibrosis of the pancreas due 
to pancreatitis, it may occasionallv be as- 
sociated with a normal gland. 


The correlation of histology with the 
secretin test and endoscopic pancreatog- 
raphy is shown in Table V. The first pa- 
tient (G. Pet) had a normal ERP with 
marked abnormality of secretion but only 
mild histological evidence of pancreatic 
disease. The second patient (I. Ber) 
demonstrates a positive correlation of all 
three parameters, while the third patient 
(A. Cai) reveals evidence of a normal 
secretory capacity with a pseudocyst on 
pancreatogram and mild pancreatic fibrosis 
and acinar atrophy. The last four patients 
demonstrated a positive correlation for all 
three parameters, with one patient (Lewi) 
having a short pancreatic duct secondary 
to previous partial pancreatectomy. 
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The functional secretory capacity of 
the pancreas may not correlate well with 
the histologic structure of the gland. 


COMMENT 


Fifty-two patients with and without 
pancreatic disease were studied with a 
combination of the secretin test and endo- 
scopic retrograde pancreatogre aphy. Pan- 
creatic histology and pancreatic pathology 
were ascertained by exploratory laparotomy 
in half of these patients. Analysis of data 
permits the following four conclusions: 


1. Secretory tests remain the most 
sensitive indicator of chronic pancreatitis, 
although not all cases of chronic pancreati- 
tis will have sufficient diminution of secre- 
tory capacity to permit discovery by the 
secretin test. It is impossible to ascertain 
whether any patients actually had chronic 
pancreatitis but were not discovered by 
the combination of the secretin test and 
ERP, since only patients with definite ab- 
normalities on these studies were submitted 
to surgery. The data in Table VI obtained 
from histological evidence of 24 patients 
operated on with chronic pancreatitis dem- 
onstrate that the secretin test missed four 
(16% ) patients with chronic pancreatitis, 
where the ERP missed seven (30% ) pa- 
tients, Analysis of the data from patients 
in Group 1, with four abnormal pancreato- 
grams in 21 patients with normal secretin 
tests reveal that the pancreatic parenchyma, 
although damaged by chronic pancreatitis, 
may have enough reserve to respond nor- 
mally to a secretin stimulus, even though 
the ductal system may show some ab- 
normalities. Conversely, correlation with 
histology showed that, especially i in patients 
in Group 2 2. marked fibrosis and acinar 
atrophy mav occur in the absence of any 
deformity of the ductal svstem. These pa- 
tients will reveal pancreatic insufficiency 
on secretory testing, with a normal ERP. 
Since the secretin test and pancreatogram 
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TABLE VI 


CHRONIC PANCREATITIS 
(24 PATIENTS WITH HISTOLOGY ) 


| Secretin 
Pancreatogram | Normal | Abnormal 
————À——— —— sn ENNIO ES 
| | 
Normal | 0 7 
1 ) 
Abnormal 4 | 13 


measure different parameters, increased 
diagnostic accuracy requires the use of both 
these complementary studies in the evalua- 
tion of patients with chronic pancreatitis. 
These conclusions agree with the views 
of Nakano, et al® and Cotton, et al” in their 
studies of the correlations of these tests. 


2. Hypersecretory states of the pan- 
creas? present a nonhomogeneous group of 
patients, none of whom are expected to 
have pancreatic ductal abnormalities and 
none were found in this study. 


3. Patients with low volume may have 
a diminished pancreatic secretory flow due 
either to carcinoma of the head or body 
of the pancreas with ductal obstruction or 
due to significant replacement of pancreatic 
tissue by “Abr osis secondary to chronic pan- 
creatitis. Incomplete collection of pan- 
creatic juice may also account for inclusion 
of some patients in this category. The 
correct diagnosis in this group of patients 
can best be made by ERP. The finding of 
a complete obstruction of the pancreatic 
duct renders an unequivocal diagnosis of 
carcinoma, and this finding may be readily 
distinguished from those instances of ad- 
vanced pancreatitis with fibrotic nonfunc- 
tioning pancreatic gland. 


4. The histologic changes of pancreatic 
fibrosis and acinar atrophy may not be 
completely parallel with the findings of 
secretory testing and ERP since structure 
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and function varv, Chronic pancreatitis 
may affect parenchyma much more than the 
major pancreatic ducts and produce a 
normal ERP with rather marked secr etory 
dysfunction, or the pancreatic parenchymal 
damage may be spotty, and give rise to an 
apparently mild histologic pancreatitis 
while the secretory capacity may be 
severely compromised. 





Since the secretin test and pancreato- 
gram measure different parameters, in- 
creased diagnostic accuracy and better 
understanding of pathophysiology requires 
the use of both these complementary 
studies in the diagnosis and treatment of 
the pancreas. 


1065 Park Ave. 
New York, NY 10008 
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Intrasplenic Pancreatic Pseudocyst Complicating 
Severe Acute Pancreatitis 
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and 
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Since 13 cases of intrasplenic pancreatic pseudocysts have been previously 
described in the world literature, an additional case is reported. The mechanisms 
for the development of this lesion are: 1. direct extension of the pancreatic 
cyst into the splenic hilum; 2. digestive effects of pancreatic enzymes on splenic 
vasculature and parenchyma; 3, pancreatitis occurring in ectopic intrasplenic 
pancreatic tissue and 4. liquefaction of splenic infarcts secondary to thrombosis 
of the splenic vessels. Criteria for diagnosis and current available diagnostic 
methods are discussed. Early surgical intervention with splenectomy and pos- 
sibly caudal pancreatectomy, is advocated. 


While infection, perforation and hemor- 
rhage are well recognized complications 
of pancreatic pseudocysts, only 13 cases 
of intrasplenic dissection of pseudocysts 
have been reported in the world litera- 
ture." It is therefore felt that a report 
of an additional case would be of interest. 


Case REPORT 


S. S., a 27-year old black, male, was 
admitted to Harrison S, Martland Medical 
Center, complaining of upper abdominal 
pain, malaise and shortness of breath of 
four weeks” duration. He was a chronic 
alcoholic, consuming one quart of whiskey 
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Dentistry of New Jersey, New Jersey Medical 
School, Martland Hospital. 

+ Clinical Professor of Radiology, College of 
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DIAL. 


daily for the past eight years. The pain 
radiated to the back and to both flanks. 


On admission the blood pressure was 
110/80 mm. Hg., temperature 39° C, and 
pulse rate 100/min. Relevant physical find- 
ings were confined to the chest and ab- 
domen. Examination of the chest revealed 
decreased breath sounds and dullness to 
percussion over the left lower lung field. 
The abdomen was moderately distended 
and tender. A poorly defined mass was 
palpated in the epigastrium. 


The abnormal laboratory values were 
as follows: hemoglobin, 10.6 gm.%; hem- 
atocrit, 33%; white blood cell count 
15,700/cu. mm.; serum amylase 560 Con- 
way units (normal 60-160 units). 


Since the chest roentgenogram showed 
a left-sided pleural effusion, thoracentesis 
was performed, yielding 170 ml. of straw 
colored fluid. The fluid contained 5.0 gm.% 
protein; 18,000 red blood cells/cu. mm.; 
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Fig. 1-Arterial phase of supraselective splenic 
arteriogram. Marked stretching and dis- 
placement of the splenic arterial branches 
which extend only to the medial half of 
the spleen is present. The pancreatic 
arterial supply is well demonstrated; pan- 
creatic magna (PC) and pancreatic caud- 


ate vessels communicate via multiple 
branches to fill the transverse pancreatic 
artery (TP). 


200 white blood cells/cu. mm. and 400 
Conway units of amylase. 


Four days after admission, the patient 
again became dyspneic and the hematocrit 
fell to 26%. He was placed on nasogastric 
suction, intravenous fluids and antibiotic 
therapy consisting of clindamycin and 
ampicillin. On the seventh hospital day, a 
closed tube thoracostomy was performed, 
due to the recrudescence of the left pleural 
effusion and 500 ml. of straw colored fluid 
was recovered. 


Since his clinical condition failed to 
improve, it was decided to perform an 
exploratory laparotomy, with the tenative 
diagnosis of an infected pancreatic pseudo- 


Fig. 2—The splenogram phase shows a large 
lateral defect, which separates the visual- 


ized thickened splenic capsule (arrows) 
from the irregular contour of the spleen 
medially. Differentiation between a sub- 
capsular hematoma and a pseudocyst 
cannot be made. Note the accessory 
spleen near the lower pole. The tail and 
body of the pancreas is intact and the 
splenic vein courses along the upper bar- 
der of the pancreas. 


cyst. At celiotomy, a large, thin walled cyst, 
involving the distal half of the pancreas 
and in juxtaposition to the stomach, was 
encountered, Because of the immaturity 
of the cyst wall, external drainage was 
performed. Specimens of the cyst fluid 
were cultured and a beta hemolytic strep- 
tococcus was isolated, susceptible to both 
ampicillin and clindamycin. The amylase 
content of the cyst fluid was 2,700 C onway 
units. 


Postoperatively, he was placed on cen- 
tral venous hyperalimentation and because 
of respiratory complications, a tracheos- 
tomy was performed. He subsequently 
slowly improved over the next two weeks. 
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Fig. 3—Photomicrograph of the spleen, demon- 
strating a thickened cyst wall (A) and 
splenic parenchyma (B) (original mag- 
nification x120). 


An upper gastrointestinal series was per- 
formed which demonstrated extrinsic 
pressure on the stomach. A selective celiac 
arteriogram, carried out 21 days post- 
operatively, revealed an avascular area of 
the spleen (Figs. 1 and 2). This was inter- 
preted to represent either a splenic hem- 
atoma or an intrasplenic pseudocyst. The 
abdomen was re-explored through a left 
subcostal incision at about six weeks fol- 
lowing the initial operation. The spleen 
was found to be moderately enlarged and 
contained a cystic mass which was in- 
advertently ruptured during splenectomy. 
The cyst fluid was straw colored and had 
an amylase content of 733 Conway units. 


Histopathological examination of the 
spleen was unremarkable and the cyst wall 
showed a nonepithelial lining with chronic 
inflammatory changes (Fig. 3). The pa- 
tient pursued an uneventful postoperative 
course and was discharged eight days later. 
He was readmitted after two years with 
acute, alcoholic pancreatitis that responded 
to conservative therapy. 


COMMENT 


According to Bolivar and Lempke,” 
these cysts, in order to be considered as 
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intrasplenic, should be completely sur- 
rounded by splenic capsule or parenchyma. 
These authors also stipulate that one of 
the following criteria should be utilized 
for confirmation of the pancreatic origin 
of intrasplenic cysts: 1. the presence of 
pancreatic tissue in or adjacent to the wall 
of the cyst; 2. an amylase level in the cyst 
fluid higher than that in the serum; 3. 
gross or microscopic evidence of pancreati- 
tis without a history of recent trauma and 
no evidence of other primary or secondary 
splenic disease, 


The four possible mechanisms bv 
which intrasplenic pancreatic cysts develop 
are: 1. direct extension of pancreatic cysts 
into the spleen through the splenic hilum; 
2. digestive effects of pancreatic enzymes 
upon the splenic vasculature and par- 
enchyma; 3. pancreatitis occurring in 
ectopic intrasplenic pancreatic tissue and 
4. liquefaction of splenic infarcts secondary 
to thrombosis of the splenic vessels.? The 
embryologic association of the spleen and 
the pancreas and the close anatomic re- 
lationship of these two organs, provide an 
adequate explanation for these mechanisms. 
During development, the spleen and the 
caudal pancreas are situated close to each 
other in the dorsal mesogastrium. There- 
fore, ectopic splenic tissue may be found 
in close proximity to the pancreas and 
ectopic pancreatic tissue may be trapped 
between the aggregates of mesoderm that 
fuse to form the spleen. Heterotopic pan- 
creatic tissue may be complicated by the 
development of acute pancreatitis? and 
pancreatic pseudocyst." 


Anatomically, the splenic capsule is 
continuous with the peritoneum that en- 
closes the splenic vessels and covers the 
anterior surface of the pancreas. This pro- 
vides an easy route for exudative pan- 
creatic fuid to enter the hilum of the 
spleen. Pancreatic pseudocysts are usually 
formed within the lesser sac. The dissection 
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of enzyme-rich exudate or pancreatic juice 
through anatomic planes may result in 
cystic collections extending from the 
ae of the pasa to remote 


In the case reported here, the decision 
to perform splenectomy was based upon 
angiographic findings that suggested the 
presence of either a splenic hematoma or 
intrasplenic dissection of a pancreatic 
pseudocyst. The diagnosis of the latter 
condition was confirmed by the high am- 
ylase content of the cystic fluid, by recent 
evidence of acute pancreatitis noted at the 
time the pseudocyst was initially drained, 
and by the absence of a true epithelial 
lining of the cyst wall upon microscopic 
examination of the splenic cyst. The 
arteriogram confirmed the patency of the 
splenic vessels and excluded the possibility 
of splenic infarction on an avascular basis. 


The most plausible explanation for the 
development of the intrasplenic pseudocyst 
in our case, is that fluid from the original 
pseudocyst dissected through anatomic 
planes through the splenic hilum into the 
parenchyma of the spleen. 


Traditionally, the diagnosis of pan- 
creatic pseudocyst has been based on the 
clinical features of the case and barium 
contrast studies of the gastrointestinal tract 
Such masses may, however, be due to non- 
cystic, inflammatory processes that may re- 
gress over a period of time.” 


The problem of differentiating cystic 
from solid lesions in the pancreas is ; greatly 
simplified by diagnostic ultrasound echo- 
grams of the upper abdomen. Bradley, 
Gonzalez and Clements? have substan- 
tiated the diagnostic value of this safe and 
noninvasive technic. They employed diag- 
nostic ultrasound in evaluation of 19 pa- 
tients with a clinical diagnostic impression 
of pancreatic pseudocyst. In 10 of these 
patients, pseudocysts were predicted by 


et al—Intrasplenic Pseudocyst 


185 


ultrasound and confirmed at laparotomy. 
In nine cases, a diagnosis of phlegmonous 
pancreatitis was suggested by ultrasound 
examination and was correct in eight, with 
only one false negative report. They ad- 
vised that ultrasound should be employed 
in patients with acute pancreatitis when 
any one of the following conditions is 
recognized: 1. palpable evidence of an 
abdominal mass; 2. a lack of clinical im- 
provement; 3. persistent elevation of serum 
or urinary amylase levels; 4. roentgeno- 
graphic evidence of gastrointestinal dis- 
placement or 5. the development of intra- 
abdominal sepsis. 


Although this diagnostic modality was 
not employed in our case due to its un- 
availability at the time the patient was 
treated, it would have been useful im 
sequentially following the patient during 
his hospital course and might have aided 
in early detection of the intrasplenic dis- 
section. 


The adjunctive use of duodenal endos- 
copy with retrograde pancreatographv 
may delineate an intrasplenic dissection if 
communication between the pancreas and 
the intrasplenic cyst is present either di- 
rectly or via a peripancreatic exudative 
accumulation.? This test may also assist 
in the detection of pancreatic ‘ascites. 


While splenic scans and ultrasound are 
helpful screening procedures, selective 
angiography will provide more exact i- 
formation on the status of the splenic 
vasculature.* Cystic conditions will appear 
as avascular areas with the displaced splen- 
ic vessels splayed out over the mass. Splenic 
neoplasms may be differentiated from cysts 
by the presence of a “tumor blush” and 
dilated neovasculature. 


The consequences of intrasplenic dis- 
section may be life-threatening and in 
clude splenic rupture, erosion of the splenic 
vessels with resultant hemorrhage. or 
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thrombosis of the splenic vessels with in- 
farction of the spleen.$ Splenic rupture 
occurring in association with acute pan- 
creatitis may be due to adhesions between 
the spleen and contiguous structures, to 
trauma, or to enzymatic digestion of the 
splenic parenchyma.++16 


The conventional therapy in the early 
stages of pancreatic pseudocysts consists 
of supportive medical management with 
nasogastric suction and intravenous fluids. 
Prior to the maturation of the cyst wall, 
surgical intervention is more compelling 
when other acute abdominal diseases are 
suspected or when surgically treatable 
complications develop, One of these com- 
plications is intrasplenic dissection. We 
concur with Warshaw and associates? who 
emphasize the urgency of splenectomy and 
possibly caudal pancreatectomy due to the 
potentially lethal nature of this lesion, 


E. J. L. 

Dept. of Surg. 
Martland Hosp. 
65 Bergen St. 
Newark, NJ 07107 
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Infusions of sodium octanoate in doses 
of 5 mM./kg. over a period of 20 minutes 
produced a clinical and electroencephalo- 
graphic syndrome resembling hepatic en- 
cephalopathy in five Rhesus monkeys. 
These and other animal experiments, cou- 
pled with the finding of elevated serum 
levels of octanoate in cirrhotic patients, 
suggest the possibility of this agents plav- 
ing a role in the pathogenesis. of hepatic 
encephalop athy, 


Elevation of serum levels of octanoate 
in hepatic encephalopathy have been noted 
by several investigators. "5 Linscheer, et 
al^ * has demonstrated that both mild and 
severe cirrhotic patients have higher serum 
levels of octanoic acid than do controls and 
that cirrhotic patients develop abnormally 
high levels of serum octanoate after the 
rectal administration of an octanoate test 
solution of medium chain triglycerides. Var- 
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From the Philadelphia Veterans Administra- 
tion Hospital and the Université Bordeaux II. 


ious degrees of hepatic encephalopathy de- 
veloped in four of Linscheer’s cirrhotic 
patients while they were receiving therapy 
with medium chain tri glycerides. In addi- 
tion, serum octanoate has been reported 
to induce reversible coma in various species 
of experimental animals alone or when 
administered with ammonium salts, ^ 


Recent work by the authors? has 
utilized a new methodology for measuring 
serum octanoate, involving extraction with 
alkaline ethanol and steam distillation fol- 
lowed by gas-liquid chromatography. The 
results of this method were confirmed bv 
mass spectrophotometry. Serum fasting 
levels of serum octanoate were determined 
in 24 controls and 79 patients with cirrhosis; 
of the latter, 50 had varying degrees of 
hepatic encephalopathy. Arterial and ven- 
ous concentrations of octanoate were sig- 
nificantly higher in patients with coma than 
in those not in coma. The arterial con- 
centration was significantly higher than the 
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Fig. 1—Polygraphic study in Macaca mulatta in which reversible coma was induced by the intravenous 
injection of 5mM./kg. of sodium octanoate over a period of 10 minutes. 


EEG = electroencephalogram 
Move = neck muscle activity 
EM = eye movements 

EKG = used for timing 


A. Normal; B. Myoclonic jerks; C. Coma and muscle hypotonia without eye movements; 
D. Trephasic waves; E. Delta waves; E. Return to normal. 


Levels of octanoic acid are shown on abscissa. Ordinate shows time relationship of each re- 
cording following octanoate injection. 
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venous. Data obtained utilizing 14C-pal- 
mitate labeled at different carbons, sug- 
gested that incomplete oxidation of pal- 
mitate in the cirrhotic patients was prob- 
ably the origin of the blood octanoate.?? 


Sodium octanoate-induced coma has 
been studied in the cat, rat and rabbit.*!? 
This paper reports our experience with 
sodium octanoate-induced coma in a pri- 
mate. 


MATERIAL AND METHODS 


Five adult (4-5 kg.) female Rhesus 
monkeys (Macaca mulatta) were studied. 
A cranial platform was fixed above the 
scalp and recording wires for EEG and 
extraocular and posterior neck muscle were 
soldered to pin connectors cemented to 
the platform. Silicone rubber cannulas 
were implanted in the right atrium and 
the left jugular vein and threaded under 
the skin of the neck to the cranial plat- 
form. The monkevs, previously conditioned 
to a primate restraining chair for several 
weeks, received sodium octanoate (0.625 
M in isoosmotic NaCl adjusted to a pH 
of 7.85 with HCl) intravenously over a 
period of 10 minutes. 


RESULTS 


Two minutes after the beginning of 
the perfusion, muscular hypotony de- 
veloped in all animals followed by the 
appearance of sleep characterized by slow, 
high amplitude encephalographic waves 
(Fig. 1A). Slow (12/min.) myoclonic 
movements then developed involving the 
entire body but with predominant activity 
in the extremities (Fig. 1B). This was fol- 
lowed by a period of approximately 10 
minutes in which there was almost com- 
plete muscle atony as in paradoxical sleep 
without eye movement (Fig. 1C). The 
EEG at this time registered 1.5 c/s rhyth- 
mical activity. This phase was followed 
by a period of nonrhythmical EEG par- 
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oxysms occurring with bi- or triphasic 
wave patterns (Fig. 1D). Neck muscle 
activity slowly reappeared (Fig. 1E), fol- 
lowed by eye movement and delta waves. 
The poly graph returned to normal 40 
minutes after the beginning of the infu- 
sion, at which time the EEG became 
desvnchronized (Fig. LF), 


COMMENT 


Elevation of serum levels of octanoate 
in cirrhosis of the liver and hepatic en- 
cephalopathy seems well established.** The 
authors have performed 190  octanoate 
determinations in 2.4 control subjects and 
in 79 patients with cirrhosis of whom 50 
were in some stage of hepatic encephalo- 
pathy. Coma was graded from 0 to 5 
according to the classification of Sherlock.’ 
Grade 0 corresponds to a cirrhotic patient 
with a normal mental and neurological 
state. 


Arterial and venous concentrations 
were significantly higher in cirrhotic pa- 
tients than in controls (P < .01). Both 
arterial and venous concentrations were 
significantly higher in cirrhotic patients 
with coma than in those not in coma (P 
< .05). Normal venous concentrations of 
octanoate are considered to be less than 
< 5 MEq./L with a mean value of 1.5 
pEq./l. Levels in cirrhotic patients were 
frequently above 10 pEq./l with top 
levels of 18 pEq./L In comatose patients 
there appeared to be a correlation between 
blood octanoate and ammonia levels.* 


Elevations of serum octanoate have 
been considered to be due to either 1. 
incomplete oxidation of longer chain fatty 
acids or, 2. incomplete build up and elon- 
gation of shorter chain fatty acids. Recent 
studies!! utilizing radioactively labeled pal. 
mitate indicate that incomplete oxidation 
of long chain fatty acids such as palmitate 
probably accounts for the octanoate eleva- 
tions. 
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It remains uncertain as to whether 
elevated serum octanoate is a causative 
factor of hepatic encephalopathy or an in- 
cidental finding resulting from serious 
hepatic disease, The occurrence of hepatic 
encephalopathy in cirrhotic patients re- 
ceiving medium chain triglycerides and its 
apparent production by infusion of sodium 
octanoate in experimental animals suggests 
an etiological role. It must be emphasized 
that the “coma dose” of sodium octanoate 
in the present experiment produced serum 
concentrations many times those measured 
in comatose cirrhotic patients. In addition, 
the mechanism of octanoate-induced en- 
cephalopathy remains to be elucidated. 
Normal concentrations of adenosine tri- 
phosphate and  phosphocreatinine have 
been found in both the cerebral cortex and 
brain stem of rats at the beginning of and 
during octanoate-induced coma. Energy 
utilization rates in both brain areas were 
found to be normal at the inception of 
coma.t? 


R. M. M. 

SKF Labs. 

1500 Spring Garden St. 
P.O.B. 7929 
Philadelphia, PA 19101 
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A patient with chronic active hepatitis (CAH) and ulcerative colitis (UC) 
associated with eosinophilia, nonthrombocytopenic hypergammaglobulinemic 
purpura and serologic abnormalities is presented. Abnormal liver function, 
gastrointestinal and systemic symptoms as well as the associated epiphenomena 
responded dramatically to oral corticosteroid therapy. The remission was main- 
tained during an eight month follow-up period with low dose prednisone 


therapy. 
e 


INTRODUCTION 


CAH and UC are both felt to involve 
immunological derangements, and the con- 
currence of the two diseases is well known.! 
Many immunological abnormalities have 
been reported with CAH? and UC? but 
their exact role in the pathogenesis of the 
diseases is unknown, although they may 
be responsible for the production of some 
of their extrahepatic and extracolonic mani- 
festations. These epiphenomena may ante- 
date the onset of the CAH and UC, or 
occur anytime during the clinical course. 
Indeed, they may overshadow the under- 
lying pathology. 


This report concerns a patient with 
long-standing CAH and UC who presented 
with the uncommon combination of eosin- 
ophilia, nonthrombocytopenic hypergam- 
maglobulinemic purpura and serologic ab- 
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normalities. All of these epiphenomena re- 
sponded dramatically to corticosteroid 
therapy. 


CASE REPORT 


A 44-year old West Indian, black, fe- 
male was admitted to The Mount Sinai 
Hospital on 15 January 1976 with a one- 
month history of nausea, diarrhea and 
intermittent abdominal pain accompanied 
by low grade fever, night sweats, weight 
loss, myalgia and migratory arthralgia. 


In February, 1962, evaluation for 
bloody diarrhea yielded a diagnosis of 
ulcerative colitis on the basis of barium 
x-ray studies and sigmoidoscopy with bi- 
opsy. Symptoms were controlled with a 
short course of high dose prednisone 
therapy. In October, 1962 the patient was 
readmitted with pyoderma gangrenosum 
of the left leg which necessitated an above 
the knee amputation. A liver biopsy per- 
formed to explain an elevation of the serum 
transaminase activity was unremarkable. 
The liver biopsy was repeated, however, 
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in 1963. The specimen showed chronic ac- 
tive hepatitis with lobular involvement. At 
that time, the patient had a persistent eosin- 
ophilia of 4-5% and a white cell count of 
6-10,000 cells/cu. mm. Numerous stool 
specimens were negative for ova and para- 
sites and two skin add muscle biopsies were 
unremarkable. 


Subsequently she experienced several 
recurrent episodes of colitis which were 
controlled with prednisone and Azulfidine. 
In 1965, the patient underwent an explora- 
tory laparotomy to rule out carcinoma in 
a large polypoid lesion found on barium 
enema. Postoperative thrombophlebitis de- 
veloped and recurrent pulmonary emboli 
necessitated an inferior vena caval liga- 
tion. The patient was transfused with four 
units of blood. Between 1973 and 1975 the 
patient had three episodes of uveitis. In 
February, 1974 serum alkaline phosphatase 
activity was 124 mU./ml.; total bilirubin, 
.9 mg./100 ml.; SGPT, 128 mU./ml.; SGOT, 
163 mU./ml.; total protein, 9.3 gm./100 
ml. and gamma globulin, 5.8 gm./100 ml. 
The white blood cell count was 9,200/cu. 
mm. with 63% neutrophils, 18%  eosino- 
phils and 19% lvmphocytes. The patient 
was not taking any medications at that 
time. 


She was lost to medical follow-up 
until one month prior to this admission 
when she developed nausea, brown watery 
diarrhea, intermittent crampy abdominal 
pain, low grade fever, night sweats, weight 
loss, myalgia and migratory arthralgia. She 
experienced some relief of diarrhea with 
Azulfidine, which she terminated two weeks 
prior to admission. The patient took no 
other medications and denied alcohol in- 
take. Ten days prior to admission the 
serum alkaline phosphatase activity was 
198 mU./ml; total bilirubin, .7 mg./100 
ml; SGPT, 196 mU./ml; SGPT, 186 
mU./ml. total protein, 10.1 gm./100 ml.; 
globulin, 5.8 gm./100 ml. and gamma 
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globulin, 3.5 gm./100 ml. The erythrocyte 
sedimentation rate was 71 mm./hr. and 
the hepatitis B surface antigen and anti- 
bodv were negative. The hematocrit was 
39.0% with a white blood cell count of 
18,900; cu. mm. with 46% neutrophils, 3896 


eosinophils, 146 Ivmphocytes and 2% 
monocytes. 
On admission, examination of the 


abdomen revealed a firm nontender non- 
nodular liver with a span of 20 cm. in the 
mid clavicular line and palpable spleen tip. 
Rectal examination revealed a nontender 
irregular polypoid mass. The stool had a 
trace of blood. Many nontender purpuric 
and urticarial lesions, 1-2 cm. in diameter 
with discrete borders, were found on the 
calves and thighs. There were no muscle 
tenderness or weakness or joint abnor- 
malities. 


Initial laboratory data included an 
erythrocyte sedimentation rate of 115 
mm./hr.; hemoglobin, 10.9 gm.%, white 
blood cell count, 44,100/cu. mm, with 18% 
neutrophils, 2% bands, 69% ee 
3% basophils, 7% lymphocytes and 1% 
monocytes and platelet count 463,000/cu 
mm. The peripheral blood smear showed 
microcy tic hypochromic red blood cells and 
eosinophilia without immature forms. The 
serum alkaline phosphatase activity was 
369 mU./ml.; total bilirubin, 3.6 mg./100 
ml; direct bilirubin, 2.6 mg./100 ml; 
SGPT, 246 mU./ml; SGPT, 619 mU./l.; 
total protein, 11.8 gm./100 ml. and al- 
bumin 2.95 gm./100 : Immunoelectro- 
phoresis showed a diffuse hypergamma- 
FRE with an Ig-G of 4,700 mg. /100 

l.; Ig-A of 820 mg./100 ml. Ig-M of 1,020 
i J 100 ml. Urine analysis, chest x-ray and 
electrocardiogram were unremarkable. 


Bone marrow aspiration revealed a 
hypercellular marrow with marked eosin- 
ophilia, which made up 30% of the total 
nucleated cells, The myeloid series showed 
no maturation defect and iron stores were 
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Fig. 1—Normalization of the complete blood count 


following prednisone administration. 


absent. First and second strength intra- 
dermal purified protein derivative testing 
was negative. Numerous stool specimens 
were negative for ova and parasites. Cold 
agglutinins and cryoglobulins were absent. 
Antinuclear antibodies were absent and the 
lupus preparation was negative. Latex fixa- 
tion was positive in a titer of 1 to 160. 
Hepatitis B surface antigen and antibody, 
mitochondrial and smooth muscle anti- 
bodies were absent. Trichinella antibodies 
were absent by counterimmunoelectro- 
phoresis. The Coombs” test was negative. 
Blood and urine cultures showed no 
growth. The VDRL was weakly positive 
in a titer of 1 to 1. The initial prothrombin 
time (PT) was 24 seconds with a con- 
trol of 12.8 seconds. The PT did not re- 
spond to parenteral Vitamin K, No cir- 
culating anticoagulants were present. 


The patient experienced persistent 
diarrhea accompanied bv diffuse abdominal 
pain with the passage of five to eight un- 
formed stools per day which remained 
guaiac positive. Nonspecific myalgia and 
arthralgia persisted. Sigmoidoscopy to 25 
cm. revealed a granular, friable and bleed- 
ing mucosa with pseudopolyps along the 
entire rectosigmoid. Barium enema dem- 
onstrated universal colitis with multiple 
polypoid filling defects in the sigmoid, 
descending colon and proximal ascending 
colon. Upper gastrointestinal series showed 
thick nodular folds with increased secre- 


Harris and Neugarten—Chronic Áctive Hepatitis 


193 


600 


h NS A EE E E RE Bk CTI 
-4 ; 


i 
H 
H 


500p 





E 

== 

E i 

he b 

Oo i 

0 i 

Vi i 5 
- x E A Hy | ? 

Qk tg 

0481216202428 | 234567 B 


Days Months 


TIME 


Fig. 2—Normalization of the serum  immuno- 
globins and SGOT following prednisone 
administration, 


tions in a dilated terminal ileum, consistent 
with "backwash ileitis". Liver-spleen scan 
indicated enlargement of both organs with 
increased bone marrow uptake. Biopsy of 
the skin lesions revealed mild nonspecific 


vasculitis with acute inflammation sur 
rounding the vessels in the dermis and 


subcutaneous fat. On the 17th hospital day 
the patient was started on 60 mg. of pred- 
nisone daily. In the course of the next two 
weeks her arthralgias and myalgias de- 
creased. Diarrhea diminished to two to 
three semi-formed stools per day. The 
eosinophilia promptly responded to pred- 
nisone administration with normalization 
of the complete blood count (Fig, 1). The 
liver function tests and the gamma globulin 
level also returned toward normal (Fig. 2). 
Repeat bone marrow aspiration revealed 
1% eosinophils. The patient was dischargec 
on the 27th hospital day on prednisone 66 
mg. daily. 





As an outpatient, the amount of pred- 
nisone received was reduced over eight 
weeks to 20 mg. dailv. During this period 
the patient's gastrointestinal and joint com- 
plaints abated. The purpurie skin lesions 
began to resolve. Two months after dis- 
charge her coagulation profile returned to 
normal and she was rehospitalized. Colon- 
oscopy and biopies were performed asd 
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revealed universal ulcerative colitis with- 
out malignant changes. Liver biopsy 
showed chronic active hepatitis. Latex fixa- 
tion and VDRL became negative. The pa- 
tient was discharged on prednisone 20 mg. 
daily. Eight months after initiating pred- 
nisone therapy the patient had no major 
systemic complaints and her complete 
blood count, coagulation profile, protein 
and immunoelectrophoresis and liver chem- 
istries are all within normal limits (Figs. 
l and 2). There is no longer any evidence 
of the purpuric lesions. 


COMMENT 


This communication describes a pa- 
tient whose chronic active hepatitis and 
ulcerative colitis were complicated by 
several unusual features. Eosinophilia has 
been previously described with CAH* and 
UC. Review of the literature on eosin- 
ophilia and CAH or UC, however, failed 
to reveal any patient with the level of 
eosinophilia observed in this patient. 
Marked eosinophilia (greater than 1,500 
cells/cu. mm.) has most frequently been 
associated with allergic reactions (includ- 
ing drugs) and parasitic diseases and less 
commonly with bacterial and viral infec- 
tions, blood dyscrasias, carcinoma and 
collagen vascular diseases, presumably as 
part of the over all immunological response 
to these conditions. In addition, a group 
of systemic diseases of unknown etiology 
collectively called the "hypereosinophilic 
syndromes" is recognized in the differential 
diagnosis of the blood picture$ None of 
the above diseases was demonstrable in 
this patient and we conclude that the hy- 
pereosinophilia was indeed a secondary 
feature of the CAH or UC. 


Purpuric lesions have been previously 
described in association with CAH and 
biopsies of these lesions may reveal vas- 
culitis.? Necrotizing vasculitis has also been 
seen in UC. The lesions in our patient 
began as urticarial lesions on the lower 
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extremities which later became purpuric. 
They resembled both grossly and micro- 
scopically those previously seen with CAH. 
Biopsy distinguished them from steroid in- 
duced purpura and they did not resemble 
the lesions reported by Wasserman In 
addition, they were indistinguishable from 
the lesions reported by Klye, et al” in their 
discussion of benign hypergammaglobulin- 
emic purpura or Waldenstrom. They di- 
vided their cases into primary (idiopathic) 
and secondary forms (associated with other 
diseases, often autoimmune). Interestingly, 
all of their patients had positive tests for 
rheumatoid factor of an Ig-G type. Latex 
fixation was also positive in our patient 
but the type of immunoglobulin was not 
determined. Other causes of nonthrombo- 
cytopenic purpura, such as cryoglobulin- 
emia, were excluded in our patient. 


This patient had several serologic ab- 
normalities usually associated with auto- 
immune diseases (positive rheumatoid fac- 
tor, biological false positive VDRL) which 
all resolved with steroid administration. 
Since the patient had no antinuclear anti- 
bodies and a negative lupus preparation, 
the diagnosis of systemic lupus erythemato- 
sus was excluded. 


The pathogenesis of the concurrence 
of UC and CAH remains speculative, as 
does the etiology of their associated 
epiphenomena but recent interest has cen- 
tered on the possible roles of antigen-anti- 
body complexes and abnormally reactive 
T-lymphocytes in these diseases.? 8 


We have presented a patient with 
CAH and UC and the unusual combination 
of hypereosinophilia, serologic abnormal- 
ities and hypergammaglobulinemic pur- 
pura, all of which responded dramatically 
to high dose oral corticosteroid admin- 
istration. While each of these individual 
conditions has been previously reported 
with CAH and UC, their simultaneous ap- 
pearance in this patient lends support to 
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the thesis that they indeed represent ex- 
pressions of an abnormal host immuno- 
logical response to as yet unknown stimuli. 


Dept. of Med., Div. of Gastro. 

Mt. Sinai Sch. of Med. of the City Univ. of N. Y. 
Fifth Ave. & 100th St. 

New York, NY 10029 
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of Pelvic Irradiation 
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A patient, who developed carcinoma of the rectum nine years following 
therapeutic radiation for pelvic malignancy is presented. The relationship of 
radiation to carcinoma of the colon is reviewed. This relationship makes rigorous 
follow-up of patients with radiation induced chronic proctocolitis essential, 


INTRODUCTION 


Radiation therapy has been reported 
to be a predisposing factor in the develop- 
ment of carcinoma. Cancers of the skin, 
thyroid, breast, salivary gland, bone mar- 
row, lung, uterus, cervix, bladder and colon 
have all been reported to follow radio- 
therapy! In addition, radiation can have 
effects on the colon which may mimic 
carcinoma clinically and radiographically.’ 
Frequent screening may therefore be 
necessary to diagnose early malignancy. 


Case REPORT 


In 1958 a 36-year old white woman 
was treated for carcinoma of the cervix 
with total hysterectomy. In 1966 the pa- 
tient had a recurrence of the tumor in the 
vaginal cuff and was treated with an un- 
determined amount of radiotherapy. Sub- 
sequent to that time the patient had 
episodes of diarrhea intermittently accom- 
panied by blood, mucous and tenesmus. 
Barium enema (Figs. 1 and 2) and sig- 
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moidoscopic findings were compatible with 
radiation proctitis, colitis and enteritis. The 
patient was symptomatically controlled on 
Lomotil? steroid enemas and intermittent 
prednisone. 


In April, 1975 the patient had a further 
episode of rectal bleeding. Sigmoidoscopy 
at this time revealed a 4 mm. sessile polyp 
at 13 cm, which was biopsied and disclosed 
carcinoma. (Figs. 3, 4 and 5). The area 
was fulgurated locally with electrocautery. 
In the ensuing 18 months the patient has 
been followed with four sigmoidoscopies 
with biopsy, with persistent radiation 
changes but without evidence of recurrent 
carcinoma. 


COMMENT 


Injury to the colon and rectum not 
uncommonly follows therapeutic irradia- 
tion. In the acute stage there is edema and 
inflammation of the rectal mucosa, some- 
times with associated friability. Histologi- 
cally, changes occur in the crypt epithelium 
which may have marked cellular atypia and 
can be confused with superficial carcinoma. 
These acute changes may progress to frank 
ulceration but usually resolve spontaneous- 
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Fig. 3-Atrophic glands composed of goblet cells 
are seen at the right. Atvpical, budding, 
hyperchromatic glands are seen to replace 
the normal glands elsewhere ( Hematoxylin 
and eosin, original magnification x84). 





Fig. 1-Bariun enema revealing narrowing with 
lack of distensibility of rectosigmoid and 
with increase in presacral space—changes 
compatible with chronic radiation bowel 
diseases, 





Fig. 4—Proliferation of atvpical glands at right 
are destroying lamina propria and crowd. 
ing out normal glands ( Hematoxylin and 
eosin, original magnification x). 


30 vears after irradiation. The patients may 
have chronic proctocolitis with diarrhea. 
mucus, blood and tenesmus or symptoms 
of pain and constipation secondary to 
stenosis and stricturing. Fistulization to 
the bladder or vagina can also occur.” ? 





Fig. 2-Small bowel series with spiculization and In 195; South ick and Slaughter de 
compatible with radiation enteritis. scribed two cases of adenocarcinoma of the 


colon following irradiation.’ Smith in 1962, 
lv. Healing takes place with granulation, added three additional cases and Black 
telangiectasias and eventual stenosis. Path- and Ackerman re ported another patient 
ologically this appears to be due to an with this late complication of successful 
obliterative endarteritis with hvalinization radiotherapy occurring 18 vears after radia- 
of the connective tissue. These late changes tion for carcinoma of the cervix. * Castro, 
have been reported from two months to Rosen and Quan reviewed their experience 
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Fig. 5~Neoplastic gland invading horizontal fasci- 
cles of muscularis mucosae (lower third 


of picture) (Hematoxylin and eosin, 
original magnification x340). 


with 26 patients who developed carcinoma 
of the colon and rectum following irradia- 
tion for cervical and uterine carcinoma.” 
They found that in all cases at least five 
vears elapsed between radiation and the 
development of carcinoma, This correlates 
well with the delayed onset of carcinoma 
after irradiation of other tissues. In only 
one case did carcinoma develop in the 
absence of clinical or histologic evidence of 
radiation proctitis. In this small series the 
five-year survival after the diagnosis of 
colorectal carcinoma was only 20%. Our 
patient parallels this experience. Her car- 
cinoma developed after a nine-year period 
of clinically, radiographically and histologi- 
cally evident radiation induced proctocoli- 
tis. 


With more patients surviving pelvic 
irradiation for long periods, the problem 
of postradiation carcinoma may become a 
more significant problem for the physician 
managing the patient with radiation in- 
duced proctocolitis. Patients in this group 
should be watched carefully and evaluated 
fully for changes in bowel habits. Routine 
surveillance for the development of malig- 
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nancy is indicated although the best "form- 
ula” for sigmoidoscopy, biopsy, stool for 
occult blood, barium enema or colonoscopy 
has yet to be determined. 


SUMMARY 


While there is no definitive proof that 
carcinoma of the colon is a result of pelvic 
radiation, the well documented association 
of radiation with other types of neoplasia 
and the increasing number of cases in the 
literature of radiation proctocolitis followed 
bv carcinoma imply that there is a causal 
relationship. If this is indeed the case, 
particular vigilance on the part of the 
physician is called for in five-year survivors 
of pelvic irradiation since the symptoms 
of radiation induced proctocolitis may 
mimic those of carcinoma of the colon 
and rectum. 
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This is the first report of the simultaneous occurrence of mucinous car- 
cinoid and endometriosis in an inside-out appendix. The literature concerning 
carcinoids, endometriosis and intussusception of the appendix is reviewed. The 
mucinous, or goblet cell carcinoid was positive for mucin, argentaffin and 
argyrophil stains, Paneth cells were present, Two and one-half years with no 
tumor recurrence suggest good prognosis as previously reported. 


INTRODUCTION 


A mucinous carcinoid! and goblet cell 
carcinoids* of the vermiform appendix 
have been reported. Review of the litera- 
ture reveals a case of endometriosis of the 
appendix and asymptomatic carcinoid,” 
four cases of complete inversion of the ap- 
pendix and endometriosis,* one case of 
complete inversion of the appendix and 
carcinoid? and one case of intussusception 
of the appendix and carcinoid.’ This is the 
first report of the simultaneous occurrence 
of mucinous carcinoid and endometriosis 
in an inside-out appendix. 


CASE REPORT 


A 4l-year old white female com- 
plained of intermittent right lower quad- 
rant pain six months and four weeks prior 
to admission. There was no history of right 


lower quadrant pain associated with 
menses. Barium enema and air contrast 


* Formerly, Department of Pathology, Univer- 
sity of North Dakota School of Medicine, currently 
Department of Pathology, Touro Infirmary. 

t Department of Pathology, University of 
North Dakota School of Medicine. 


studies revealed a filling defect in the 
cecum. Laboratory data was non contrib- 
utory except for a WBC count of 11,000/ 
cu. mm. Chest x-ray showed a calcified 
nodule consistent with granulomatous dis- 
ease from coccidioidomycosis 16 years pre- 
viously. Physical examination revealed 
tenderness and a palpable mass in the 
right lower quadrant, Exploratory laparo- 
tomy revealed that the cecum contained 
a hard polypoid lesion about the size of 
an olive. No appendix could be seen on 
the outside of the cecum. Careful inspec- 
tion revealed a small opening with fat 
corresponding with the mesentery of the 
appendix which was completely inverted. 
The intussusception could not be reduced 
and colotomy followed, A total abdominal 
hysterectomy was performed for large 
uterine leiomyomata. The patient improved 
gradually and has done well since the 
operation two and one-half years ago with 
no tumor recurrence 


PATHOLOGIC FINDINGS 





Gross characteristics: 5 x 2 cm 
tan markedly edematous inside-out ap- 
pendix with a lumen lined by serosa and 
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l-—Mucinous carcinoid tumor nests and 
glands infiltrating the wall of the appendix 
(hematoxylin and eosin, original magnifica- 
tion x125). 


Fig. 


a purple-gray thickened distal portion. No 
tumor was identified grossly. 


Microscopic features: —The appendix 
revealed two distinct lesions: mucinous 
carcinoid and endometriosis. A well dif- 
ferentiated epithelial neoplasm composed 
of solid nests and glands infiltrated all lay- 
ers of the wall (Fig. 1). At first the 
appearance of the tumor was confused his- 
tologically with heterotopic gastric glands. 
The tumor nests were rounded or elon- 
gated, composed of cells with either vac- 
uolated, or slightly granular cytoplasms. 
Paneth cells were found frequently in the 
neoplastic acini (Fig. 2). Mitoses were 
absent. The nuclei were small, round, oc- 
casionally showed tiny nucleoli and were 
located toward the periphery of tumor cells. 
Tumor cells were present in lymphatics and 
periappendiceal fat, There were islands of 
endometrial tissue with glands and sur- 
rounding stroma present throughout the 
ibickened muscular wall along with the in- 
filtrating tumor cell nests (Fig. 3). The 
tumor cells were mucin positive, Alcian blue 
positive and periodic acid-Schiff positive 
with or without diastase digestion. Some 
tumor cells were positive for argentaffin and 
argyrophil stains. Argentaffin positive cells 
were mostly correlated to the more gran- 


Fig. Paneth cells 


2—Neoplastic acini containing 
(hematoxylin and eosin, dr magnifi- 
cation x400). 


ular, or nonvacuolated cells (Fig. 4). 
electron microscopic studies were per- 
formed, because the presence of tumor 
was an unexpected histologic finding. 


COMMENT 


The patient presented with intermit- 
tent right lower quadrant pain not as- 
sociated with menses. Barium enema re- 
vealed a filling defect in the cecum, and 
an inside-out appendix was found at op- 
eration. Hill et al* reported two cases of 
type 5 intussusception, inside-out, or com- 
plete inversion of the appendix associated 
with endometriosis. Their review revealed 
two more cases of endometriosis in 13 in- 
side-out appendices. Uohara and Kovara‘ 
reported 12 cases of endometriosis of the 
appendix as a result of incidental ap- 
Bendectoni without symptoms and five 
'ases with symptoms suggestive of chronic 
or cyclic appendicitis. Panganiban and 
Cornog? reported that endometriosis and 
associated muscular hyperplasia of the ap- 
pendix act as a foreign body mass and 
appendiceal peristalses caused complete 
inversion and intussusception of the ap- 
pendix into the cecum. They concluded 
that intussusception is a rare but important 
complication of a usually 
asymptomatic and an incidental finding in 
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Fig. 3—Endometrial gland and infiltrating mu- 
cinous carcinoid tumor cells (Hematoxylin 
and eosin, original magnification x125). 


patients with pelvic endometriosis, They 
found a high incidence of endometriosis 
associated with uterine leiomyoma. The 
patient reported here had intermittent 
right lower quadrant pain on two occasions 
we months apart, uterine leiomyomata and 
inside-out, totally intussuscepted appendix 
with endometriosis, and a mucinous car- 
cinoid infiltrating the wall. Pelvic endo- 
metriosis was not present. 


The main reason for operation in this 
case was the filling defect of the cecum 
and suspicion of carcinoma. Howard, et al? 
reported two cases of intussusception of 
the appendix in which the inverted ap- 
pendix formed a polypoid filling defect 
simulating carcinoma of the cecum. 
Schmidt and McCarthy? reported a case of 
asy mptomatic compound intussusception of 
the appendix associated with endometriosis 
in a patient with right lower quadrant pain, 
and two normal roentgenographic studies 


of the colon. 


Carcinoid tumors of the appendix as- 
sociated with intussusception have been 
reported by Hickinbotham? and Purita.’ 
These tumors were not associated with 
endometriosis and were not mucinous car- 
cinoids. Panganiban and Cornog? reported 
an incidental asymptomatic carcinoid tu- 
mor with endometriosis of the appendix 


Fig. 4—Argentaffin and Alcian blue mucin posi- 


tive tumor cells ( Fontana-Masson,  Áician 


blue, original d ue x400). 


without intussusception. There are no re- 
ported cases of simultaneously occurring 
carcinoid tumor, endometriosis and intus- 
susception of the appendix. Specifically 
there are no reported cases of mucinous 
carcinoid tumors and endometriosis and/or 
intussusception of the appendix, or all 
three pathological conditions combined, 


A mucinous carcinoid tumor of the 
appendix was reported by Klein. The 
microscopic findings of tumor were un- 
expected and similar to those reported in 
this case. Paneth cells were not described. 
A related and very similar tumor of the 
appendix, composed of well differentiated 
mucin-secreting glands with no argentaffin 
or argyrophil granules, was reported by 
Rosai and Rodriguez.*” Dense round gran- 
ules typical of Kulchitsky cells were evi- 
dent on electron microcopy studies and the 
lesion was classified as carcinoid. Droga. 
et al’! reported a case of heterotopic gastric 
and esophageal tissue in the appendix. The 
glands described in that report could be 
EIN confused histologically with mucin- 
ous carcinoid except that poly poid lesions 
with typical gastric tissue, fundic-tvpe 
glands, Paneth cells and parietal cells were 
evident. Nonkeratinizing stratified squam- 
ous epithelium lined the distal appendix 
overlving deep clusters of mucous glands 
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considered evidence of esophageal tissue. 
Subbuswamy, et al? reported 12 tumors of 
the appendix as goblet cell carcinoids, be- 
cause the main cell type resembled the 
normal goblet cell of the intestinal tract. 
The tumors showed intramural position in 
the appendix, argentaffin cells, copious 
mucin production and cells with eosin- 
ophilic granules regarded as Paneth cells. 
Paneth cells were also strikingly present 
in the tumor glands throughout the wall 
of the appendix in our case. The tumors 
were thought to be comparable to argentaf- 
fin and and nonargentaffin tumors of the 
appendix. Abt and Carter reported a 
goblet cell carcinoid of the appendix and 
demonstrated mucin and enterochromaffin 
granules within the same cells, as previous- 
ly demonstrated by Hernandez and Fer- 
nandez!* in a mucus-secreting colonic car- 
cinoid. They believe that goblet cell car- 
cinoids of the appendix should be treated 
by simple appendectomv, since their be- 
havior is similar to appendiceal carcinoids. 
The mucinous carcinoid reported here was 
positive for mucin, argentaffin and argy- 
rophil stains. The patient had a colotomy 
without tumor recurrence after two and 
one-half years and prognosis is considered 
good, The patient had uterine leiomyomata 
and no other tumors, even though patients 
with carcinoid are known to have other 
associated carcinoids, or second primary 
cancers, 15,16 Ackerman and Rosai! refer 
to mucinous and goblet cell carcinoid tu- 
mors of the appendix with no distinction 
and point out that they are associated with 
the same indolent clinical course and good 
prognosis as ordinary carcinoids of the 
appendix. 
Dept. of Pathol. 
Touro Infirmary 
1401 Foucher St. 
New Orleans, LA 70115 


THE AMERICAN JOURNAL OF 


o2 


T 


so 


10, 


11. 


12. 


13. 


14. 


16. 


I 


GASTROENTEROLOGY Vol. 69, No. 2 


REFERENCES 
Klein HZ: Mucinous carcinoid tumor of the 
vermiform appendix. Cancer 33:770-77T, 
1974. 


Subbuswamy SG, Gibbs NM, Ross CF, et al: 
Goblet cell carcinoid of the appendix. Cancer 
34:338-344, 1974. 

Panganiban W, Cornog JL: Endometriosis of 
the intestines and vermiform appendix. Dis 
Colon Rectum 15:253-260, 1972. 


Hil BJ, Schmidt KD, Economou SG: The 
“inside-out” appendix. Radiology 95:613-617, 
1970. 

Hickinbotham P: Inversion of the appendix. 
Br J Surg 39:84-85, 1951. 

Purita F: Intussusception of the ileocecal ap- 
pendix with carcinoid. Rev Brasil Cir 42:85, 
1961. 

Uohara JK, Kovara TY: Endometriosis of the 
appendix. Report of twelve cases and review 
of the literature. Am J Obstet Gynecol 
121:423-426, 1975. 

Howard RJ, Ellis CM, Delaney JP: Intussus- 
ception of the appendix simulating carcinoma 
of the cecum. Arch Surg 101:520-522, 1970. 


Schmidt FR, McCarthy JD: Intussusception 
of the appendix with endometriosis presenting 
as a cecal tumor. Arch Surg 103:515-517, 
1971. 

Rosai J, Rodriguez HA: Application of elec- 
tron microscopy to the differential diagnosis 
of tumors. Àm ] Clin Pathol 50:555-562, 
1968. 

Droga BW, Levine S, Baker JJ: Heterotopic 
gastric and esophageal tissue in the vermiform 
appendix, Am J Clin Pathol 40:190-193, 1963. 
Dische FE: Argentaffin and non-argentaffin 
carcinoid tumors of the appendix. J Clin 
Pathol 21:60-66, 1968. 

Abt AB, Carter SL: Goblet cell carcinoid of 
the appendix. An ultrastructural and histo- 
chemical study. Arch Pathol Lab Med 
100:301-306, 1976. 

Hemandez FJ, Fernandez BB: Mucus-secret- 
ing colonic carcinoid tumors, Light and elec- 
tron microscopic studies of three cases. Dis 
Colon Rectum 17:387-396, 1974. 

Moertel CG, Dockerty MB, Judd ES: Carci- 
noid tumors of the vermiform appendix. Can- 
cer 21:270-278, 1968. 

Colbert PM: Primary carcinoids of the ileum 
and rectum. A simultaneous occurrence. 
JAMA 236:2201-2203, 1976. 

Ackerman LV, Rosai J: Surgical Pathology, 
St. Louis, C. V. Mosby Co., 1974, pp. 436-439. 


American journal Cyustrventerology 69:203-211, 1978 
Copyright © 1978 by The Am. Coll. of Gastroenterology 


Vol. 69, No. 2 
Printed in the U.S.A, 


The Pediatric Corner 


THe VARIED MANIFESTATIONS OF CROHN'S DISEASE IN CHILDREN AND ADOLESCENTS 


REUBEN S. DUBOIS, M.B., B.S.* 
Camperdown, N.S.W., Australia 
JAMES ROTHSCHILD, M.D.+ 

Tucson, AZ 
ARNOLD SILVERMAN, M.D. 
Denver, CO 
and 
ADERBAL SABRA, M.D.t 
Petropolis, RJ, Brazil 


Thirty children less than 15 years of age with Crohn's disease are reported. 
The mean age of onset was nine years and five months. Delay in diagnosis may 
stem from the varying modes of presentation. The mean delay in diagnosis 
was two years. Chronic diarrhea and/or recurrent abdominal pain associated 
with extraintestinal manifestations, particularly abnormalities of growth and 
development suggests the possibility of Crohn's disease in the pediatric age 
group. Involvement of the terminal ileum occurred in 29 of the 30 patients. 
In addition, colonic disease occurred in 13 and jejunal involvement in one. 
Four patients presented with an acute onset of their disease. A favorable re- 
sponse to either medical or surgical therapy occurred in all four. Twenty-six 
patients had an insidious onset and tended to have a chronic course despite 
either medical and/or surgical therapv. Thirteen patients had an intestinal 
resection, with recurrence occurring in three from 1-4 vears postoperatively. 


To date there has been one death. 


INTRODUCTION 


Despite references in the adult litera- 
ture to the onset of Crohn's disease in 
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childhood, the pediatric literature has only 
sporadically reviewed the manifestations of 
Crohn's disease in children." 


The purpose of this review is to report 
our experience with 30 children with re- 
gional enteritis seen over a ten-year period 
and to focus on the various modes of pre- 
sentation of this disease in children. In ad- 
dition, certain differences between the 
pediatric and adult patient with Crohn's 
disease will be stressed. 


PATIENT MATERIAL 


Thirty consecutive cases of Crohn's 
disease in children less than 15 years of age 
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Fig. 1—Sex incidence and age in years at onset of 30 children with Crohn's disease. 


presenting at the University of Colorado 
Medical Center and Denver Children's Hos- 
pital between 1964 and 1973 were re- 
viewed. The criteria for establishing the 
diagnosis was either bv gross pathological 
findings at surgery, with or without his- 
tologic confirmation, or by radiological 
studies demonstrating typical changes of 
Crohn's disease.’ 


The group was composed primarily of 
referral patients from a large geographic 
area. The age of the patients at the onset 
of the disease and the sex distribution are 
represented in Figure 1. The mean age of 
onset was nine vears and five months. 
There were 18 males and 12 females. The 
delay in diagnosis is shown in Figure 2. 
The mean delay was two years. 


Four patients presented acutely with 
no previous gastrointestinal symptoma- 
tology. Two of these patients were thought 
to have acute appendicitis. One other pre- 
sented with acute intestinal obstruction 


and another with manifestations secondary 
to protein-losing enteropathy. 


The remaining 26 patients had an in- 
sidious onset of their disease with gastro- 
intestina! symptoms of varying degree. 
Four of these 26 patients were diagnosed 
at laparotomy for suspected acute appen- 
dicitis superimposed upon chronic gastro- 
intestinal complaints. The remaining 22 pa- 
tients had a spectrum of gastrointestinal 
complaints, such as diarrhea, abdominal 
pain, anorexia, abdominal mass or perianal 
disease. In seven of these patients, however, 
the complaints were so overshadowed by 
extraintestinal manifestations that they 
were not felt to be of significance. 


Gastrointestinal manifestations occur- 
ring at some time in the course of our 30 
patients are illustrated in Figure 3. In ad- 
dition, 13 patients were examined procto- 
scopically for suspected rectal involvement. 
Seven were found to have increased fria- 
bility and in three this was more marked 


proximally. 
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DELAY IN YEARS IN DIAGNOSIS OF CROHN'S DISEASE 


Fig. 2—Delay in years in the diagnosis of Crohn’s disease, 


The various extraintestinal manifesta- 
tions were shown in Figure 4, In addition, 
digital clubbing was present in 25% of the 
patients. 


LABORATORY AND RADIOGRAPHIC STUDIES 


At the time of diagnosis, the hemato- 
crit ranged from 27-48 with a mean of 36. 
Platelet counts were recorded in 12 pa- 
tients and thrombocytosis (platelet count 
greater than 500,000 cu./mm.) was noted 
in eight. Platelet counts ranged from 
204,000-3,850,000 cu./mm. The sedimenta- 
tion rate was elevated in 22 of 27 patients 
and ranged from 6-110 mm./hr. with a 
mean of 42. 


Terminal ileal involvement was docu- 
mented radiographically and/or surgically 
in 29 of 30 patients. An upper gastrointesti- 
nal series and small bowel follow-up, rather 


than the barium enema, appeared to be the 
most rewarding in documenting disease of 
the terminal ileum. Colonic involvement 
was demonstrated in 13 of 30 patients by 
either barium enema and/or proctosig- 
moidoscopy. One patient had upper jejunal 
involvement in addition to ileal and colonic 
disease. 


TREATMENT AND COURSE 


Medical therapy was instituted in 23 
of 30 patients for varying criteria. In 15 a 
combination of Azulfidine® and prednisone 
was employed. Two received Azulfidine 
and six prednisone alone. Corticosteroids 
were not employed primarily in the former 
two patients because of a concern for un- 
toward side-effects. In general, prednisone 
was used alone in small dosage in those 
patients with predominate extraintestinal 
manifestations. In addition five patients re- 
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GASTROINTESTINAL MANIFESTATIONS OF CROHN'S DISEASE 


Fig. 3—Incidence of gastrointestinal manifestations in 30 children with Crohn's disease. 


ceived azathioprine, when other medical 
therapy was of no apparent benefit. 


Seventeen of 30 patients underwent 
exploratory laparotomy for a variety of in- 
dications, such as suspected acute appen- 
dicitis, or complications of their disease. 
The latter included, intestinal obstruction, 
fistula formation, failed medical therapy 
and/or significant disturbance of normal 
growth and development. 


Thirteen patients had an intestinal re- 
section. Two of these had an acute onset 
of their disease with suspected acute ap- 
pendicitis. The remaining 11 had compli- 


cated chronic disease and three of these 
required further resection, because of distal 
recurrence of their disease from 1-4 years 
postoperatively. Five of the 13 who under- 
went intestinal resection were lost to fol- 
low-up within 12 months of their operation, 
while still asymptomatic. 


Six of the 30 patients had appendecto- 
mies. Two had an acute onset of their dis- 
ease, The remainder had an insidious on- 
set and one of these developed a fistula 
postoperatively. Four of the six patients 
who had an appendectomy had an intesti- 
nal resection. In two patients laparotomy 
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EXTRA INTESTINAL MANIFESTATIONS OF CROHN'S DISEASE 


Fig. 4—Incidence of extraintestinal manifestations in 30 children with Crohn's disease. 


was performed but resection was deemed 
impossible because of extensive disease. 


Of the four patients with an acute on- 
set, three were lost to follow-up within 12 
months, at which time all were asympto- 
matic, the fourth patient remitted following 
the institution of azathioprine, in addition 
to Azulfidine and corticosteroids, and has 
remained well over a three-year period of 
follow-up. 


The 26 patients with an insidious onset 
ran a course which tended to be relapsing 
and remitting in nature and independent of 
medical therapy, however, follow-up was 
often inadequate. 


To date there has been only one death 
(Case 4). 


CASE REPORTS 


Case 1:—N. D. is a white female who 
presented at 15 years of age with acute 
right lower quadrant pain and fever. Dur- 
ing the preceding six months she had com- 
plained of intermittent diarrhea without 
blood and had noted postprandial crampy 
abdominal pain. Preoperative diagnosis was 
acute appendicitis but at surgery she was 
found to have an inflamed portion of term- 
inal ileum, cecum and ascending colon. An 
area of about 8 cm. was resected and the 
patient did well in the immediate post- 
operative period. Histological examination 
revealed regional enteritis. Several weeks 
after surgery, however, she developed 
bloody diarrhea with exacerbation of her 
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abdominal pain and progressive weight 
loss. A barium enema revealed total colonic 
disease. 


Despite various combinations of Azul- 
fidine, prednisone, Lomotil® and Imu- 
ran® therapy the patient had continuous 
bloody diarrhea over the ensuing five years. 
In addition to her gastrointestinal com- 
plaints and delayed growth pattern, she 
developed extreme photophobia, amenor- 
rhea and easy bruisability with develop- 
ment of ecchymoses. Barium enema ex- 
amination at age 20 revealed severe total 
colonic involvement with a normal ileum 
proximal to the area of previous anasto- 
mosis. 


Comment:—Acute abdominal pain, 
which is superimposed upon chronic intesti- 
nal or extraintestinal complaints, especial- 
ly abnormalities of growth and develop- 
ment? should alert the pediatrician to 
the possibility of Crohn’s disease. Surgical 
resection in patients with ileal involvement 
and chronic disease in contrast with the 
acute form of regional enteritis not un- 
commonly leads to recurrence and/or ex- 
tension of the disease." * 7 


Case 2:—]. T. is a white male who pre- 
sented at age 14 with an eight-year history 
of "juvenile rheumatoid arthritis", At the 
onset of his illness the patient developed 
malaise, fever, anorexia and painful, in- 
flamed and swollen ankles and knees. He 
also had a 9 kg. weight loss. During the 
ensuing six years he suffered approximately 
two severe exacerbations of joint inflamma- 
tion each year. These were treated with 
salicylate therapy. There was a marked de- 
celeration in growth velocity and his 
weight fell from the 97% to far below the 
3%. Appetite was reported as normal but 
the stools were noted to be particularly 
foul smelling since the age of 12 years. 
Examination revealed a thin child with 
digital clubbing, mild scoliosis and bilateral 
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joint deformities of the ankles and knees. 
Hematocrit was 28, sedimentation rate 50 
mm./hr. and upper gastrointestinal and 
small bowel series demonstrated changes 
consistent with regional enteritis. 


During a three-year follow-up period, 
the patient has been maintained on Azul- 
fidine with little gastrointestinal symtoma- 
tology. Infrequent joint exacerbations have 
been well controlled with intermittent pred- 
nisone therapy. The patients growth rate 
continued to be slow and he remains pre- 


pubertal. 


Case 3:—L. H. is a white male who 
presented at 11 years of age with the chief 
complaint of a two-month history of pro- 
gressive, severe stomatitis. In addition, the 
patient had noted intermittent diarrhea 
and abdominal cramps for about six 
months, Concurrent with the onset of the 
stomatitis was the development of ery- 
thema nodosum and conjunctivitis. On ex- 
amination he appeared chronically ill and 
mild digital clubbing, right lower quadrant 
guarding, and anal fissures were noted. An 
upper gastrointestinal and small bowel 
series confirmed the diagnosis of regional 
enteritis. Platelet count was 531,000/cu. 
mm.; sedimentation rate 50 mm./hr. and 
hematocrit 35. 


He was started on Azulfidine and 
tetracyclinehydrocortisone  gargles and 
within two weeks a marked improvement 
in the diarrhea and abdominal cramps 
were noted. The oral and conjunctival 
lesions had cleared. During a two-year fol- 
low-up period, the patient remained symp- 
tom free on Azulfidine and demonstrated 
normal growth velocity and weight gain. 


Comment:—Extraintestinal manifesta- 
tions such as fever? arthritis? arthralgia, 
digital clubbing;? stomatitis, conjunctivitis 
and erythema nodosum are more common 
in children than adults with Crohn's dis- 
ease. They appear to be independent of the 
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severity of the bowel disease and often may 
precede the gastrointestinal symptoms. Ex- 
traintestinal manifestations usually respond 
to corticosteroid therapy. 


Case 4:—S. F. was a white female who 
presented at 11 years of age with a one- 
year history of a 9 kg. weight loss, frequent 
vomiting and anorexia. A diagnosis of 
anorexia nervosa was considered and the 
patient received psychotherapy. After one 
year she developed postprandial abdominal 
pain and 3-4 loose stools per day. Labora- 
tory investigation at this time revealed a 
sedimentation rate of 26; serum carotene of 
36 ugm.%; a serum albumin of 2.8 gm./100 
ml. and a small bowel series revealed ab- 
normalities in the terminal ileum consistent 
with regional enteritis. 


During the ensuing five years the pa- 
tient did poorly despite Azulfidine and 
prednisone therapy. She failed to gain 
weight, did not develop secondary sex char- 
acteristics and had primary amenorrhea. 
Repeat small bowel series on several occa- 
sions revealed continuous proximal exten- 
sion of her disease. Barium enemas con- 
sistently showed no colonic involvement. 


Exploratory laparotomy was under- 
taken at 17 years of age, but no resection 
was possible because of extensive small 
bowel disease. Only 60 cm. of small bowel 
was felt to be uninvolved. Following sur- 
gery the patient was placed on Imuran 
and parenteral hyperalimentation, how- 
ever, she had a rapidly downhill course 
with pelvic abscesses, a cerebral vascular 
accident, sepsis, pneumonia, and death 
approximately one and a half months fol- 
lowing surgery. 


Comment:—Anorexia is a common 
manifestation of Crohn’s disease!® and di- 
rectly relates to the occurrence of post- 
prandial, crampy abdominal pain and full- 


ness. Low grade fever, a common extra- 
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intestinal manifestation of Crohn’s disease 
in children and anemia are contributory 
factors, 


An elevated serum carotene may be of 
value in differentiating anorexia nervosa 
from Crohn's disease. 


Although recurrence and/or extension 
of the disease process is not uncommon 
following intestinal resection, radiological 
extension prior to surgery only occurs 
rarely.‘ 


Case 5:—P. G. is a white female who 
presented at 11 years of age with a one- 
month history of sore throat, frequent head- 
aches, occasional “gas pain”, and increas- 
ing fatigability and was at that time found 
to have a hematocrit of 27; a platelet count 
a 3,850,000/cu. mm. and a sedimentation 
rate of 52 mm./hr. Collagen vascular stud- 
ies were negative and bone marrow ex- 
amination revealed “very severe mega- 
karyocytic hyperplasia”. Chest x-ray re- 
vealed a diffuse interstitial infiltrate which 
persisted radiographically for about four 
months. Over the next six months, in ad- 
dition to her initial symptoms, she com- 
plained of arthralgia and occasional diar- 
rhea. Her anemia, thrombocytosis (platelet 
counts greater than 1,000,000) and ele- 
vated sedimentation rate persisted and, 
eight months after her initial presentation, 
an upper gastrointestinal and small bowel 
series was obtained and revealed findings 
of regional enteritis. During this eight- 
month time interval, there had been no 
change in the patient's height or weight. 


Following initiation of Azulfidine 
therapy the patient noted a marked im- 
provement in her energy and a disappear- 
ance of her mild gastrointestinal com- 
plaints, however, hematological studies 
were unchanged. With the addition of 
prednisone her laboratory data obtained 
three months after the diagnosis of regional 
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enteritis was established, revealed a hemat- 
ocrit of 40.4; platelet count of 220,000 and 
a sedimentation rate of 7 mm./hr. 


Comment:—Thrombocytosis is a com- 
mon but infrequently reported manifesta- 
tion of chronic inflammatory bowel disease 
and appears to correlate with the activity 
of the bowel disease.1?: 13 


Discussion 


Although not specific, chronic diarrhea 
and recurrent abdominal pain are com- 
mon manifestations of Crohn’s disease in 
both adults and children and in the present 
series were present in from 80-90% of the 
patients. It has been stressed, however, 
that in children extraintestinal manifesta- 
tions may predominate initially and lead 
to significant delay in diagnosis.* * Indeed, 
this was the case in seven of the children 
reported here. 


Increased awareness of the disease de- 
creases the delay in diagnosis? however, 
radiological confirmation may be difficult 
even in symptomatic patients. In one pa- 
tient in our series, radiological confirmation 
required over five years despite significant 
gastrointestinal symptoms. 


The concurrence of chronic diarrhea 
and/or recurrent abdominal pain with de- 
celeration of growth velocity and delay in 
development or regression of secondary sex 
characteristics should alert the pediatrician 
to the possibility of Crohn’s disease, par- 
ticularly in the presence of other extra- 
intestinal manifestations such as arthritis, 
stomatitis and prolonged fever, or labora- 
tory evidence of chronic inflammation (i.e. 
elevated sedimentation rate, absolute 
platelet count or serum gamma globulin). 


Abnormalities of growth and develop- 
ment occurred in from 70-8096 of the pa- 
tients in the present series and account for 
the major difference between children and 
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adults with Crohn's disease. Furthermore, 
other extraintestinal manifestations, par- 
ticularly chronic low grade fever, are more 
common in children than adults.? 


The management of Crohn’s disease in 
both children and adults is complex and, 
in general, should always be individualized, 


The effect of medical therapy on the 
gastrointestinal manifestations of Crohn's 
disease is quite controversial. Hopefully, 
data obtained from the National Coopera- 
tive Crohn’s Disease Study in Adults will 
be applicable to patients under 15 years 
of age. It should be stressed, however, that 
the effect of the disease and the therapeutic 
regimens on growth and development will 
probably remain unanswered. 


On the other hand, extraintestinal 
manifestations apart from those abnormal- 
ities of growth and development are com- 
monly relieved by corticosteroid therapy. 
Furthermore, corticosteroids have a bene- 
ficial effect on the associated thrombo- 
cytosis of Crohn’s disease and, interestingly, 
the latter appears to correlate with the ac- 
tivity of the bowel disease.!? 13 


Abnormalities of growth and develop- 
ment, which also correlate with the activity 
of the bowel disease® rather than specific 
hormonal deficiency.®: !* may not always be 
favorably influenced by intestinal resec- 
tion? Weight gain and growth can be 
achieved by increased caloric intake (> 80 
cal./kg./day). The benefit of surgery, how- 
ever, should always be carefully weighed 
against the risk of recurrence of the disease 
and subsequent development of the short 
bowel syndrome. 

Inst. of Child Health 

Royal Alexandra Hosp. for Children 
Bridge Rd. 

Camperdown, N.S.W. 2050, Australia 
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BOERHAAVES SYNDROMEt 


MICHAEL J. LANDAY, M.D. 
Dallas, TX 


and 
ROBERT N. BERK, M.D. 
San Diego, CA 


The classic history for patients with 
spontaneous rupture of the esophagus 
(Boerhaaves syndrome is that of a middle 
aged or elderly man who overindulges in 
food or drink, vomits and experiences sud- 
den onset of substernal, left chest or epi- 
gastric pain followed shortly thereafter by 
dyspnea, diaphoresis, shock and fever and 
the development of subcutaneous emphy- 
sema. On physical examination, the patient 
is very sick and a “mediastinal crunch” is 
heard. This stereotype, however, may be 
misleading. Other causes im addition to 
vomiting have been implicated in the pro- 
duction of Boerhaave's syndrome including 
straining during defecation or weight lift- 
ing, grand mal seizures and blunt abdomi- 
nal trauma.! ? The common denominator in 
all of these is elevation of intragastric pres- 
sure usually but not necessarily superim- 
posed on marked to moderate gastric dilata- 
tion.* 


Two other prerequisites are relaxation 
of the lower esophageal sphincter and per- 
sistent contraction of the proximal sphincter 
(cricopharyngeus).? These may occur be- 
cause of vomiting and there may be other 
causes as well. In Abbotts series of 47 
cases, 14 patients had pre-existing neuro- 
logic abnormalities which may have ac- 


* Edited by Richard H. Marshak, M.D. 
F.A.C.G. and Arthur E. Lindner, M.D., F.A.C.G. 

t From the Department of Radiology, Univer- 
sity of Texas Southwestern Medical School at 
Dallas and the Parkland Memorial Hospital. 


counted in part for the failure of the 
proximal sphincter to open.’ Furthermore, 
10 others were alcoholics, a diagnosis which 
could explain muscular incoordination of 
the esophagus. It is also of interest that 
11 of the 47 patients were hypertensive 
prior to the episode, so that if they 
were to come into the Emergency Room 
with normal blood pressures, relative hypo- 
tension might go unnoticed. 


Pain is an almost universal feature of 
Boerhaave's syndrome and it evokes a 
broad differential diagnosis including dis- 
secting aneurysm, pulmonary embolus, per- 
forated ulcer and pancreatitis. Even the 
electrocardiographic abnormalities of myo- 
cardial infarction have been produced.* 
Evidence that the patient has experienced 
a catastrophic event should not be required 
in order to consider the diagnosis. Fever, 
dyspnea, diaphoresis and hypotension may 
be late manifestations and their absence 
early in the course should not militate 
against making this diagnosis. While hema- 
temesis may occur, it rarely predominates. 
A mediastinal crunch is often not heard 
even in patients with pneumomediastinum 
and may be caused by other conditions. 


Lack of a history of vomiting in no 
way excludes the diagnosis of Boerhaave's 
syndrome. In two large series approximate- 
ly one-quarter of the patients gave no such 
history. 5 Prompt diagnosis is important 
because, while isolated self-limited cases 
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Fig. 1-Chest radiograph in a 38-year old woman with Boerhaave’ 








astinum. Note the air 
cough and chest pain 
nosis was made after 
from the esophagus. 
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Fig. 2—Chest radiograph in a 62-year old alcoholic showing a massive left pleural effusion and medi- 
astinal and subcutaneous emphysema at the thoracic outlet. The patient had been on an alco- 
holic binge and had been unconscious. When he awoke he vomited and developed left chest 


pain. 


of Boerhaave's syndrome have been re- 
ported,* most authorities consider immedi- 
ate surgery to be essential. The mortality 
rate rises sharply when treatment is de- 
layed.* 9 71% There is less agreement con- 
cerning management of iatrogenic perfora- 
tions. 12 


An understanding of the pathophysi- 
ology of Boerhaaves syndrome is impor- 
tant. Most of the tears are longitudinal and 
occur in the left posterior aspect of the 
esophagus within a few centimeters of the 
diaphragmatic hiatus.” 1% Two separate 


tears in the esophagus were found on one 
occasion.** Tears in isolated esophagi occur 
in this location as well, suggesting that 
there is an intrinsic weakness in this area 
and not merely a lack of supporting strue- 
tures. The muscular coat ruptures first 
and then the mucosa protrudes through the 
rent to a varying degree before bursting, 
spewing the contents of the esophagus into 
the mediastinum.* 


Pneumomediastinum may occur within 
an hour of perforation and it may be the 
only abnormality on the radiograph (Fig. 1). 
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Fig. 3—-Esophagram showing extravasation of a 
large quantity of contrast material into the 
mediastinum in a patent with Boerhaave's 
syndrome. The amount of contrast mate- 
rial which leaks from the esophagus varies 
widely and may even be absent in pa- 
tients with a rupture of the esophagus. 


Parkin states that 9% of patients with 
Boerhaave's syndrome have a normal chest 
x-ray throughout their course, so that if 
warranted by the clinical findings, a con- 
trast examination of the esophagus should 
be performed despite absence of abnormal 
radiograph findines.** 


Air may collect in the lower medi- 
astinum separating the parietal pleura 
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from the hemidiaphragm.’" + As noted by 
Rogers, et al predominance of pneumo- 
mediastinum along the lower aspect of the 
aorta and elevating the parietal pleura is 
suggestive of Boerhaaves syndrome, be- 
cause air from spontaneous pneumomedi- 
astinum is unusual in this location.” Visual. 
ization of the left hemidiaphragm medially 
where it is usually obscured by the heart 
may be another clue to air in the medi- 
astinum or pericardium’? Bubbles of air 
and air-fluid levels in the mediastinum are 
obviously important because they occur 
only in Boerhaaves syndrome and not in 
spontaneous pneumomediastinum 

fluid is absent. Often pneumomediastinum 
is better seen on lateral radiographs of the 
chest presenting as a thin rim of radio- 
lucency outlining the great vessels, 


where 


Subcutaneous emphysema has been es- 
timated to occur in 60% of patients with 
Boerhaave's disease (Fig. 2). This is one 
of the diseases that can cause acute widen- 
ing of the mediastinum.?! Most patients de- 
velop a chemical pleuritis and pneumonitis 
even when the pleura remains intact” *' 
In a patient with chest pain and a retro- 
cardiac infiltrate in the lung, one must re- 
member the possibility of Boerhaave's syn- 
drome and look carefullv for pneumomedi- 
astinum. Often this is not obvious and ra- 
diographs of excellent technical quality 
and overpenetrated films are essential, 
Most of the time the pulmonary infiltrate is 
on the left but the right lung may be in- 


volved or the pneumonia may be bilateral. 
Pleural effusion oceurs in 90% of the y 


ya 
tients'®. 20 (Fig, 2). In adults, it is usuali 
left-sided originally. In all five infants who 
were reported with Boerhaave's syndrome, 
the effusion was on the right.“ A pleural 
effusion associated with pneumomedias- 
tinum should raise the possibility of the 
syndrome, When the pH of the pleural 
fluid is less than 6, it is diagnostic of a 
ruptured esophagus? Higher pH may 
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4—Esophagram in a patient with Boerhaave's syndrome showing a small amount of contrast 
material leaking into the mediastinum. The irregularity in the lower end of barium column is 
due to a hiatus hernia. In adults the leak of contrast material is almost always on the left. 
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Fig. 5-Esophagram in a patient with Boerhaave's syndrome showing extravasation of contrast material. 


Note the large amount of air which is also present in the mediastinum, 


occur and does not exclude the diagnosis. 
The amvlase mav be elevated due to amyl- 
ase from saliva in the fHuid.? After the 
pleura has been ruptured, hvdro- or pyo- 
pneumothorax results.“ 


Once the diagnosis is considered, con- 
firmation is not difficult bv contrast ex- 
amination of the esophagus, lodinated 
water soluble contrast apents;^ 79.99 barium 
and even lipiodol** have all been recom- 
mended as the contrast medium of choice. 
in 1975, Vessal, et al instilled barium or 
water soluble contrast agent with or with- 
out bacteria in the mediastinum of cats 
and found that altho ugh the cats with 
barium developed granulomas, the barium 
did not serve as a culture medium for the 
bacteria and the cats did not have any 


adverse effects.?? They recommend that an 
initial studv be performed using a water 
soluble contrast agent but a second ex. 
amination should be performed 
barium if no perforation is identified. Fig- 


4 and 5 show examples of extra- 


with 


ures 3, 


vasation of barium in varying degrees in 
the typical location. The collection of extra- 
vasated contrast material may be confused 
with an epiphrenic diverticulum. The 
latter is usually right-sided when large?" 
and is not associated with pneumomedias- 
tinum. The history of recent onset of pain 
should cause a paraesophageal collection to 
be viewed with suspicion, 


Several authors have stressed the fact 


that the initial esoph agram in a patient 
with Boerhaave's syndrome m ay not show 
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extravasation.” ** Consequently, a normal 
esophagram does not exclude the diag- 
nosis in patients in whom the clinical find- 
ings are suggestive, These patients require 
further barium studies or esophagoscopy. 
Pneumoperitoneum is strong evidence 
against Boerhaave's syndrome and sug- 
gests rupture of an abdominal viscus. Pneu- 
moperitoneum, however, may occur? Dif- 
ferentiation between spontaneous pneumo- 
mediastinum and pneumomediastinum due 
to Boerhaave's syndrome may be difficult. 
Spontaneous pneumomediastinum general- 
ly occurs in younger people and rarely 
predominates in the lower mediastinum or 
is associated with mediastinal fluid.?5 Pa- 
tients with spontaneous pneumomedias- 
tinum may have low grade fever and pain. 
The pain often subsides when subcutaneous 
emphysema occurs. It is not associated 
with pulmonary infiltrates or with pleural 
effusions. There are many instances, how- 
ever, when the differentiation requires con- 
trast examination of the esophagus. An 
esophagram is such an innocuous procedure 
and spontaneous rupture of the esophagus 
is potentially so serious, that a contrast 
study should be performed in any case in 
which the correct diagnosis is uncertain. 


5323 Harry Hines Blvd. 
Dallas, TX 75235 
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The Last Page 


QUESTIONS IN GASTROENTEROLOGY 


MICHAEL RUOFF, M.D., F.A.C.G.? 
New York, N. Y. 


The Last Page appears as a regular feature in each issue of THE AMERICAN JOURNAL 


OF GASTROENTEROLOGY. 


The questions that follow have been prepared exclusively from material in the 
current issue of the Journal and the page on which the answer can be found is indicated 


with each question. 


One way for regular readers of the Journal to utilize this feature is to scan The 
Last Page and attempt to answer the questions before reading the Journal. Then, when 
the articles have been read, return to The Last Page, again try to answer the questions 
and finally refer to the page locations that are provided in order to confirm your an- 


SWOTIS. 


For each question, one or more responses may be correct, or none may be correct. 


1. STUDIES OF THE MUCOSAL FOLDS OF 


THE GASTRIC ANTRUM REVEAL THAT: 


A. In the absence of radiologically visible 
motor activity the folds are circular and 
oblique in direction. 


B. During antral contraction the direction of 
the mucosal folds changes to longitudinal. 


C. The mucosal folds are static and inde- 
pendent of contraction waves. 


D. Longitudinal intraluminal mucosal troughs 
may enhance linear flow of semiliquid in- 
testinal contents. 


(Page 147) 


. USING GRAY SCALE ULTRASOUND TO 


EVALUATE THE PRESENCE OF SUR- 
GICAL JAUNDICE IT HAS BEEN NOTED 
THAT: 


À. À common bile duct 14 mm. or greater in 
diameter and/or multiple intrahepatic 
ducts 4 mm. or greater in diameter sug- 
gest obstruction. 


B. A dilated common duct is not associated 
with normal intrahepatic ducts. 


* Assistant Professor of Clinical Medicine, New 


York University School of Medicine. 
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A 


. ENDOSCOPIC 


C. A normal common duct can be found in 
one-third. of the cases of obstructive 
jaundice in which dilated intrahepatic 
ducts are identified. 


D. A dilated gallbladder is associated with a 
malignant process in 90% of cases. 


(Page 152) 


PAPILLOTOMY 
GALLSTONE REMOVAL: 


AND 


A. Is reserved for high risk but operable pa- 
tients with choledocholithiasis and with 
papillary stenosis. 


B. Has a lower risk than surgical interven- 
tion, 


C. Can lead to perforation, a complication 
that must be treated surgically. 


D. Should be limited to centers with well 
trained and experienced endoscopists. 


(Page 159) 


STUDIES OF BILIARY CHOLESTEROL 


SATURATION AND CHOLESTEROL 
GALLSTONE DISSOLUTION REVEAL 
THAT: 


A, Phenobarbital decreases biliary cholesterol 
saturation but the bile does not become 
cholesterol unsaturated. 
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. PANCREATIC FUNCTION 


B. Phenobarbital enhances chenodeoxycholic 
acid-induced gallstone dissolution. 


C. Lowering of the cholesterol saturation 
does not dissolve calcified gallstones. 


D. Phenobarbital protects against potential 
chenodeoxycholic hepatotoxicity. 


(Page 163) 


TESTING BY 
MEANS OF A SECRETIN TEST RE- 
VEALS THAT: 


A. Pancreatic secretion is influenced by the 
age of the individual. 


B. Women have lower volume and bicarbon- 
ate values when tested with Boots and 
Vitrum secretin. 


C. The peak bicarbonate concentration is the 
best diagnostic discriminative parameter 
giving the lowest coefficient of variation. 


D. Boots secretin results are not modified by 
previous sorbitol intraduodenal infusion. 


(Page 172) 


. CORRELATIONS OF THE RESULTS OF 


SECRETIN TESTING, PANCREATIC HIS- 
TOLOGY AND ENDOSCOPIC RETRO- 
GRADE PANCREATOGRAPHY (ERP) RE- 
VEAL THAT: 


A. The functional secretory capacity of the 
pancreas may not correlate well with the 
histologic structure of the gland, 


B. Secretory tests are the most sensitive in- 
dicator of chronic pancreatitis although 
not all cases of chronic pancreatitis will 
be discovered by this test. 


C. Marked fibrosis and acinar atrophy may 
occur in the absence of any deformity of 
the ductal system. 


D. When secretory tests show low volume 
output, ERP is necessary to differentiate 
between malignant ductal obstruction and 
pancreatic replacement by fibrosis or 
atrophy, 


(Page 180) 


, INTRASPLENIC PANCREATIC PSEUDO- 


CYSTS DEVELOP BY: 


A, Direct extension of a pancreatic cyst into 
the splenic hilum. 


THE LAST PAGE 


10. 
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B. Digestive effects of pancreatic enzymes on 
splenic vasculature and parencnyma. 


C. Pancreatitis occurring in ectopic intra- 
splenic pancreatic tissue. 


D. Liquefaction of splenic infarcts secondary 
to thrombosis of the splenic vessels. 


(Page 184) 


OCTANOIC ACID: 


A. Will induce a clinical and EEG syn- 
drome resembling hepatic encephalo- 
pathy in Rhesus monkeys when infused 
at levels producing serum concentrations 
similar to those in comatose cirrhotic 
patients. 


B. Levels are elevated in cirrhotic patients 
developing hepatic encephalopathy after 
receiving medium chain triglycerides. 


C. Elevation causes a decrease in ATP con- 
centration in the rat cerebral cortex and 
brain stem. 


D. Elevation is caused by incomplete oxida- 
tion of palmitate in cirrhotic patients. 


(Page 190) 


EPIPHENOMENA SHARED BY CHRONIC 
ACTIVE HEPATITIS AND ULCERATIVE 
COLITIS INCLUDE: 


A. High titer peripheral antinuclear anti- 
body titer. 

B, Eosinophilia. 

V. Hyperglobulinemia. 

D. Vasculitis. 


(Page 194) 


RADIATION-INDUCED CHRONIC PROC- 
TOCOLITIS: 


A. Appears to be due to an obliterative 
endarteritis with  hyalinization of the 
connective tissue. 


B. After a five-year period may lead to an 
increased incidence of carcinoma of the 
colon. 


C. Produces symptoms that may mimic 
those of carcinoma of the colon and 
rectum. 


D. May cause fistulization to the bladder or 
vagina. 


(Page 198) 
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11. ENDOMETRIOSIS: 


12, 


A. 


B. 


May cause right lower quadrant ab- 
dominal pain associated with menses. 


Of the appendix can cause inversion 
and intussusception of the appendix into 
the cecum. 


. Has an association with uterine leiomyo- 


ma. 


. Is not uncommonly associated with mu- 


cinous carcinoid tumors. 


( Page 200) 


CROHN'S DISEASE IN CHILDREN AND 
ADOLESCENTS: 


A. Should be suspected when acute ab- 


dominal pain is superimposed upon 
chronic intestinal complaints and abnor- 
malities of growth and development. 


. Is associated with corticosteroid respon- 


sive thrombocytopenia. 


13. 


C. 
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Is often associated with the extraintes- 
tinal manifestations of fever, arthritis, 
arthralgia, digital clubbing, stomatitis, 
conjunctivitis and erythema nodosum. 


. Can be cured by segmental resection of 


the involved bowel if all draining lymph 
nodes are carefully removed. 


(Page 208) 


BOERHAAVE'S SYNDROME: 


A, 


B. 


Is excluded by the lack of a history of 
vomiting. 

Can be suspected if pneumomediastinum 
is predominant along the lower aspect of 
the aorta and elevates the parietal pleura 
from the diaphragm. 


. Is associated with a pleural effusion with 


a pH less than 6. 


. In infants is associated with a right-sided 


pleural effusion. 
(Page 215) 
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BOOK REVIEWS FOR GASTROENTEROLOGISTS 


World Review of Nutrition and Dietetics: edited 
by G. H. Bourne. 296 pages, illustrated. 
S. Karger AG, Basel, Switzerland, 1976. $71.50. 


This is no cookbook of recipes but rather a 
philosophic review of the political and economic 
problems of nutrition. It attempts to define op- 
timal intake on the basis of the latest data. There 
are sections related to ecology, the teaching of 
nutrition, its importance in disease, etc. I am 
particularly impressed by the sophisticated 
analysis of the problems and by the attempt to 
solve them by projections into the future. When 
will dietetics and nutrition be reintegrated into 
medicine and gastroenterology? The need is 
great! 


Davip A. DrerinG, M.D., F.A.C.C. 


Spezielle Pathologische Anatomie, Vol. 2, Part 
2, Darm und Peritoneum: by H. F. Otto, M.D., 
M. Wanke, M.D. and J. Zeitlhofer, M.D.; 
Hernien, by G. Tondury, M.D. 989 pages, il- 
lustrated. Springer-Verlag, Berlin, Germany, 
1976. Price $196.80. 


This, too, is undoubtedly one of the most ex- 
pensive single volumes I have reviewed. But I 
must admit it is encyclopedic, The bibliography 
alone covers 250 pages. 


Volume I of the series covered esophagus and 
stomach; this volume treats small and large in- 
testines, peritoneum and hernia. The latter is 
merely one appendix to peritoneum and I sus- 
pect has been included for completeness. The 
colored illustrations are beautiful. 


When the series is completed, it will stand 
alone as the "reference". What about English 
translations? 


Davip A. Dreg, M.D., F.A.C.C. 


Roentgenology of the Gallbladder and Biliary 
Tract: edited by Benjamin Felson, M.D. 150 
pages, illustrated. Grune and Stratton, inc., 
New York, N. Y., 1976. Price $14.50. 


This book is well written and illustrated by a 
group of experienced radiologists. 


The 22 chapters cover old and recent infor- 
mation; they describe and depict the conven- 
tional and modern technics in biliary radiology 
with clarity and precision. 


The complexity of diseases of the biliary sys- 
tem (congenital, calculous and neoplastic) is 
carefully analyzed and presented to the reader 
in a concise and meaningful way. 


9 


and 


The book is valuable to the radiologists, gas- 
troenterologists and general surgeons interested! 
in biliary disease. 


DEMETRIUS PEuTSEMLiDIS, M.D., F.A.C.C. 


Radiology of the Abdomen: Anatomic Basis, ist 
ed.: by Joseph P. Whalen, M.D. 310 pages, 
illustrated. Lea & Febiger, Philadelphia, Pa., 
1976. Price $29.50. 


This is just what we needed at last. The cor- 
relation of surface and radiologic anatomy of the 
abdomen with x-ray, sonography and CAT scan. 
Just go through this text and the gobbledegook 
of sonography and the Rorschach of CAT scans 
become crystal clear. Buy this one and learn. 


Davip A. Dreiinc, M.D., F.A.C.G. 





Physiology of the Digestive Tract (TG-4): by 
H. W. Davenport. 263 pages, illustrated. Year 
Book Medical Publishers, Chicago, Ill., 1977. 
Price $15.95. 


Each edition of Davenport’s Physiology of the 
Digestive Tract gets thicker but the price is un- 
changed and the text an utter delight in clarity 
and conciseness, You could read it in four to 
five hours and be enlightened and enriched. The 
4th edition is a six-year update and very worth- 
while. 


Davin A. Dreruinc, M.D., F.A.C.G. 


Current Topics in Pathology, Vol. 63-—Pathology 
of the Gastro-Intestinal Tract: edited by B. C. 
Morson, M.D., F.A.C.G. (Hon.) 353 pages, ilius- 
trated. Springer-Verlag New York Inc., Secau- 
cus, N, J., 1976. Price $39.40. 


Dr. Morson, probably the most eminent gas- 
trointestinal pathologist, maintains the standard 
of excellence and has chosen wisely the con- 
tributors to new and controversial areas, to wit: 
l. Early gastric cancer; 2. Pathology of celiac dis- 
ease; 3. Histologic classification of gastric polyps; 
4. Polyps and cancer of the large bowel; 5. Mucin 
histochemistry of the colon; 6. The precancerous 
phase of ulcerative colitis; 7. The endocrine cells 
of the gastrointestinal tract and neoplasms which 
arise from them; 8. Immunologic aspects of gas- 
trointestinal pathology and 9. Oncofetal and 
other tumor-associated antigens of the human 
digestive system. 


You may not agree with all that is written but 
you will admit that this text has got what it 
takes to bowel you over. 


Davip A. Drenaxe, M.D., F.A.C.G. 
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Operative Endoskopie: by L. Demling, M.D., 
P. Fruhmorgen, M.D., H. Koch, M.D. and W. 
Rosch, iVi.D. 89 pages, illustrated, F. K. Schat- 
tauer Verlag GmbH., Stuttgart, Germany, 1976. 
Price DM 32. 


This booklet, written in German, covers a wide 
spectrum of intraoperative endoscopic proce- 
dures. It is of prime interest to the gastroenter- 
ologic endoscopist and reflects considerable ex- 
perience and competence in this area of recent 
rapid progress. 


The authors describe with clarity the technics 
of polypectomy, biopsy, foreign body extraction, 
sphincterotomy, coagulation of bleeding vessels 
and injection of sclerosing agents into bleeding 
esophageal varices. 


The booklet is worth reading by those inter- 
ested in gastrointestinal endoscopy. 


Davin A. Dreminc, M.D., F.A.C.G. 


Clinical Gastroenterology, 2nd edition: Howard 
M. Spiro, M.D., F.A.C.G. 1,289 pages, illus- 
trated. Macmillan Publishing Co., Inc. New 
York, N. Y., 1977. Price $45.00. 


I can see now that my rave review of the Ist 
edition was justified. Howard has done it again. 
This is a monumental work reminiscent of the 
lst edition of Bockus. As the product of a single 
author, a unique physician and educator, it pre- 
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sents a broad authorative spectrum of gastroen- 
terology. There has been regrouping, enlarge- 
ments and new sections, viz apud and pancre- 
atic cholera. At the price and quality, to say 
nothing of quantity, it's an offer you can't afford 
to reject. 


Davin A. Dreinisc, M.D., F.A.C.G. 


Current Management of Acute Gastrointestinal 
Hemorrhage: edited by Teruo Matsumoto, M.D. 
256 pages, illustrated. Charles C Thomas, 
Springfield, IH., 1977. Price $19.75. 


Current. Management of Acute Gastrointestinal 
Hemorrhage is a multiauthored monograph whose 
contributors are from one institution and apparent 
collaborators in the multidisciplinary approach to 
an important and vexing clinical problem. As such, 
I find the book very rewarding. It presents a 
coherent clear approach to pathophysiology, 
diagnosis and treatment of acute gastrointesti- 
nal hemorrhage in easily readable type with fine 
documentation and illustrations. While I may not 
agree with everything in the text and in this 
controversial problem, few agree with all, what 
comes through is “how” we handle this at our 
institution, our way of doing it. Thus, a clear 
picture, emerges by reinforcement. I believe this 
book is of great value to the clinician, the internist 
and the resident. 


Davin A. Dreiuinc, M.D., F.A.C.G. 


CORRECTION 


Because of an error in editing, the address of Martin G. Cogan, M.D., which ap- 
peared on page 389 of the October, 1977 issue was incorrectly printed. It should have 
read: Dept. of Med., Div. of Nephrol., 1065 HSE., Univ. of Calif, San Francisco, CA 


94143. 


The correction has been made in the reprints of the article and we apologize tor 


this error. 
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e Duodenal Ulcer 
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e Pathological Hypersecretory Disorders 


Dosage: 300 mg. four times a day, with meals and at bedtime. In some patients it may be 
necessary to administer ‘Tagamet’ 300 mg. doses more frequently (not to exceed 
2400 mg. per day) and continue as long as clinically indicated. 


Concomitant antacids should be given as needed for relief of pain. 
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Fast, complete ulcer healing 


Endoscopic Examination of Duodenal Ulcer Patient on 
‘Tagamet’ 300 mg. q.i.d. 





pretreatment week 2 


e In a U.S. double-blind study* of patients with endoscopically 
diagnosed duodenal ulcers, ‘Tagamet’ (300 mg. four times a day) 
significantly increased the rate of healing vs. placebo at 
two weeks, proven endoscopically. 


Heal Rates in Duodenal Ulcer Outpatients 
% healed in weeks WE ‘Tagamet’ 


NES Placebo 
57% 


16% 


46%" 


23% 
20/87 1576 
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Effective Symptom Relief 


e In the same U.S. double-blind study,* global efficacy ratings 
of complete or marked relief were reported in 80751 of the 


patients on ‘Tagamet’ vs. 59% for placebo. 
Tagamet 


*Data on file, SK&F Medical Dept. 
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cimetidine 
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antacids for relief of pain) 
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e Inhibits gastric acid secretion 


produced by all common stimulants: 
—food, histamine, vagal, pentagastrin, caffeine 


e Promotes rapid ulcer healing 
* Provides effective symptom 


relief 
e Well tolerated 


—based on clinical trials, the following are 
the most frequently reported adverse 
reactions: diarrhea; dizziness; muscular 


pain; rash; mild gynecomastia 


Before prescribing, see complete prescribing 
information in SK&F literature. The following is 
a brief summary. 


Indications: Tagamet (brand of cimetidine} is 
indicated in the short-term (up to 8 weeks) treatment 
of duodenal ulcer; and in the treatment of patho- 
logical hypersecretory disorders (i.e., Zollinger- 
Ellison syndrome, systemic mastocytosis and 
multiple endocrine adenomas). Concomitant ant- 
acids should be given as needed for relief of pain. 
Studies to date do not provide evidence of the 
safety of cimetidine in uncomplicated duodenal 
ulcer beyond 8 weeks. 


Contraindications: There are no known contra- 
indications to the use of ‘Tagamet’. 


Precautions: In a 24-month toxicity study in rats 

at dose levels approximating 9 to 56 times the recom- 
mended human dose, benign Leydig cell tumors 
were seen. These were common in both the treated 
and control groups, and the incidence became 
significantly higher only in the aged rats receiving 
‘Tagamet’. Reproduction studies in animals have 
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shown no evidence of impaired mating performance 
or fertility. 


Lack of experience to date precludes recommend- 
ing Tagamet for use in pregnant patients, women 
of childbearing potential, nursing mothers or 
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Adverse Reactions: Diarrhea, muscular pain, 
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observed, reversible increases in plasma creatinine 
and some increases in serum transarninase have 
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COMPOSITION: Each 60 mi. unit contains Hydrocortisone, 100 
mg. in an aqueous solution of carboxypolymethylene, polysor- 
bate 80, and methyiparaben, 0.18% as a preservative. 
INDICATIONS: Adjurctive therapy in ulcerative colitis; 
especially distal ulcerative proctitis, proctosigmoiditis, left 
sided colitis; proved useful also in some cases involving 
transverse and ascending colons, 

CONTRAINDICATIONS: Systemic fungal infections; recent 
ileocolostomy. 

WARNINGS: in: Severe ulcerative colitis, avoid delay of needed 
surgery pending response to medical therapy. Caretut insertion 
of enema tip is advisable to avoid rectal wall damage. Observe 
warnings of corticosteroid use; increase dosage of rapid-acting 
corticosteroids in unusual stress, corticosteroids may mask and 
decrease resistance to infection; prolonged use may predispose 
to cataracts, glaucoma, secondary ocular infections. 

Usage in pregnancy: Pending adequate studies, corticost: 
eroid use in pregnant, lactating of potentially childbearing 
women requires weighirg possible drug benefits against poter- 
tial hazards to mother and progeny. After large corticosteroid 
doses during pregnancy, observe neonates tor hypoadrenalism. 

Hydrocortisone or cortisone therapy may increase blood pres: 
Sure, sodium and water retention, potassium excretion-—ettects 
less likely with synthetic derivatives, except in high doses. Salt 
restriction and potassium supplementation may be needed. AH 
corticosteroids increase calcium excretion. 

Avoid immunization procedures, including smallpox 
vaccination, during corticosteroid therapy, because of possible 
neurologic complications and lack of antibody response. 
Observe corticosteroid-treated patients with latent tuberculosis 
or tuberculin reactivity tor signs of reactivated disease: provide 
chemoprophylaxis during prolonged corticosteroid dosage. 
PRECAUTIONS: Use CORTENEMA cautiously in probability of 
bowel perforation, abscess or pyogenic infection, new anasto- 
moses, obstruction, extensive fistulas or sinus tracts, and in 
peptic ulcer, diverticulitis, renal insufficiency, hypertension, 
osteoporosis and myasthenia gravis, Minimize hazard of adreno- 
cortical insufficiency after prolonged treatment, by reducing 
dosage gradually and by adding mineralocorticoid and gluco 
corticoid suppor! in posttreatment stress situations. In surgicat 
infections during corticosteroid therapy, consider increasing 
antimicrobial dosage. 

Use corticosteroids cautiously in hypothyroidism, cirrhosis 

and ocular herpes simplex; use aspirin cautiously with 
corticosteroids in hypcprothrombinemia. Psychic derange- 
ments may appear anc emotional instability or psychotic 
lendencies may be aggravated with corticosteroid use, Care- 
fully monitor growth of children on long-term corticosteroid 
therapy. Use the lowest effective corticosteroid dosage and 
reduce it gradually when possible. 
ADVERSE REACTIONS: Local pain of burning, and rectal 
bleeding attributed ta CORTENEMA have been reported rarely 
Apparent exacerbations or sensitivity reactions also occur 
rarely. The following adverse reactions should be kept in mind 
whenever corticosteroids are given by rectal administration: 

Fluid aad Electrolyte Disturbances: Sodium retention, tuig 
retention; congestive heart failure in "susceptible patients; 
potassium toss: hypokalemic alkalosis, hypertension. 
Musculoskeletal: Muscle Weakness; steroid myopathy; loss al 
muscie mass; osteoporosis; vertebral compression fractures; 
aseptic necrosis of femoral and humeral heads; pathologic 
fracture el long bones. Gastrointestinal Peptic uicer with 
possible perforation and hemorrhage; pancreatitis, abdominal 
distention, ulcerative esophagitis. Dermatologic: Impaired 
wound healing; thin fragile skin; petechiae and ecchymoses. 
faciat erythema, increased sweating, may suppress reactions to 
skin tests. Neurologic: Convulsions; increased intracranial 
pressure with papitledema ipseude-tumor cerebri) usually after 
treatment, vertigo; headache. Endocrine: Menstruai 
irregularities, developmen: of Cushingoid state, suppression of 
growth in children; secondary adrenocortical and pituitary 
unresponsiveness, particularly in times of stress, as m trauma, 
surgery or Hiness; decreased carbohydrate tolerance; 
vnanifestations of latent diabetes mellitus; increased 
requirements for insulir or oral hypoglycemic agents in 
diabetics. Ophthalmic: Posterior subcapsular cataracts: 
creased intraocular pressure; glaucoma, exophthalmos. 
Metabolic: Negative nitrogen balance due to protein catabotism. 
DOSAGE AND ADMINISTRATION: CORTENEMA should be 
used adjunctively with such supportive measures as dietary 
control, sedatives, antidiarrheal and antibacterial agents and 
Dlood replacement, The usual po administered intrarectally 
in the evening before retiring, is 1 CORTENEMA per day for 2-3 
weeks and every other evening thereafter until clinical and 
proctoiogic remission occur. CORTENEMA should be retained 
at least ! hour or, oreferabiy, all night and may be facilitated by 
prior sedative or artidiarrheal medication. Duration of treatment 
depends an both clinical and proctologic response. Clinical 
symptoms usualy subside within 35 days; mucosal 
improvement may require longer, up ta 2-3 months. Discontinue 
CORTENEMA if imorovement fails to occur within 3 weeks. 

WOW SUPPLIED: Singie-dose 60-cc. bottles, in packages of 1 or 
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Once a diagnosis is established, Cortenema 
often is the only medication required for treat- 
ment of mild to moderate distal ulcerative 
colitis, characterized by rectal bleeding, stool 
abnormality (diarrhea or constipation), and 
diffuse mucosal ulceration and friability 
limited to the rectum or rectosigmoid colon. 


Progress of signs and symptoms 


inflammation, bleeding and tenesmus usually 
start to subside within three to five days. 
Sigmoidoscopic examination after two or 
three weeks will reveal extent of mucosal 
improvement and direct subsequent therapy. 
(Severe cases may require up to three months 
Cortenema treatment followed by gradually 
reduced doses until discontinuation.) 


Patient convenience and economy 


Cortenema is unit-dosed, ready to administer, 
disposable. Available in packages of one 
or seven. 


© P977 Kowel Laboratories, inc. 


See page opposite for brief summary. 


Hydrocortisone enema therapy provides se- 
lief of symptoms and mucosal inflammation 
with minimal concern for steroid side effects. 
About 3096-5096 absorption may occur, Dut 
with only transient adrenal suppression rs- 
ported. Therapy is economical for the patent. 
The usual three week course costs far lees 
than even one day of hospitalized treatrr=nt. 
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: more effective — 49% more acid neutral- 
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The $16 billion heartburn... 
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only pennies a day. 


Some antacids have more than 16 times and effective antacid relief, stabilizing pH 
the neutralizing capacity of others! Thus, the within an optirnal range. In addition, 


effective cost of some antacids may be several we believe its taste is superior to that 
of any other antacid, and it provides 


or many times the cost of Dicarbosil. 
With that in mind, it's easy to understand liquid effectiveness in tablet form. 
why hiatal hernia, peptic ulcer, Economical, prompt, potent, 
gastritis, gastric hyperacidity, sour palatable, and portable . . . 
stomach, peptic esophagitis, acid that's Dicarbosil. Write for 
indigestion, and heartburn can clinical samples. For patients, 
hurt the pocketbook as well as specify 144's— 12, 12-tablet 
the gut. Antacid therapy may rolls. 
last a lifetime and patients tend Dicarbosil* Antacid Tablets 
to be fickle about their antacid 500 mg calcium carbonate 
regimen. Cost, taste, and relief 
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+. 
Estimated armual economic loss from 
digestive disease, cited by Almy, TF: Editorial, 
: i Gastroenterology 06.15206 Lan.) 1974. 
(500 mg calcium carbonate) Was ! Fordtran, 4. 5.. Morawski, SÓ. and Richardson, 
formulated with those problems C. T: In sivo and in vitro evaluation of liquid 
in mind. It provides prompt antacids, New Eng J Med. 288923.28, 1973. 


Dicarbosil antacp taBLETS 


500 mq calcium carbonate 


fat CH LABORATORIES 


Venen ier 


orc rier nt? bia 1 IOS FE -JE LOUR NO MI d 


m erican fo TIT 


astroenteroloqiy 


A Journal of Clinical Gastroenterology 





VOL. 69, NO. 3, PART 2 OF 2 PARTS MARCH, 1978 


ANNOTATED ABSTRACTS OF A 
WORKSHOP HELD AT THE 
NATIONAL INSTITUTES OF HEALTH, 
BETHESDA, MD, 7-9 FEBRUARY 1977 


Fulminant Hepatic Failure -inditan PauL D. Berk and Hans Popper 349 


43rd Annual Convention—Denver, Colo. 
24, 25, 26, 27 September 1978 


Official Publication 





AMERICAN COLLEGE OF GASTROENTEROLOGY 


VB QTL 


American Journal Gashoentervlogy 69:349-400, 1978 


Copyright © 1978 by The Am. Coll, of Gastroenterology 





emerican Journal G astroenterolo 


Vol, 69, No. 3, Part 2 
Printed in the U.S.A. 





af 


A monthly journal of Clinical Gastroenterology, Proctology and Allied Subjects 
FORMERLY THE REVIEW OF GASTROENTEROLOGY 





VoruME 69 


MARCH, 1978 


NUMBER 3, Part 2 or 2 Paris 








Fulminant Hepatic Failure* 


PAUL D. BERK, M.D. 


and 
HANS POPPER, M.D., F.A.C.G. (Hon.) 
New York, NY 


A conference on Fulminant Hepatic 
Failure (FHF), co-sponsored by the Na- 
tional Institute of Arthritis, Metabolism and 
Digestive Diseases and the John E. Fogarty 
International Center of the National Insti- 
tutes of Health, was held at the NIH, 
Bethesda, MD on 7-9 February 1977. 
This meeting served to update information 
presented at an International Symposium 
on Artificial Support Systems for Acute 
Hepatic Failure held in London in 1975. In 
addition, it reviewed the current knowledge 
of the physiology, pathogenesis, patho- 
physiology and treatment of fulminant he- 
patic failure. 


There were 14 sessions titled as follows: 


. Liver Cell Necrosis and Organelle 
Dysfunction 

. Clinical Biochemistry of Fulminant 
Hepatic Failure 

. The Brain in Fulminant Hepatic 
Failure 

. Cerebral Edema 


Co-sponsored by the National Institute of 
Arthritis, Metabolism and Digestive Diseases 
(NIAMDD) and the John E. Fogarty International 
Center for Advanced Study in the Health Sciences. 

* Annotated Abstracts of a Workshop Held at 
The National Institutes of necs Bethesda, MD, 
7-9 February 1977. 


. Other Organ Dysfunction in Fulmi- 
nant Hepatic Failure 

. Etiology of Fulminant Hepatic Fail. 
ure 


. Assessment and Prognosis 


. Hepatic Regeneration: Normal Reg- 
ulation, Abnormalities 


. . Causes of Death in Fulminant He- 
patic Failure 
. Treatment of Fulminant Hepatic 
Failure 


. . Artificial Hepatic Support 


. Experimental Approaches to the 
Pathophysiology of FHF 


. Importance of Controlled Trials 


. A Coherent Approach to Fulminant 
Hepatic Failure and Liver Support: 
Lessons from the Chronic Uremia 
Program 


The United States and ten foreign 
countries were represented by the 60 
speakers who included biochemists, pa- 
thologists, neurologists, neurophysiologists, 
epidemiologists and biomedical engineers 
in addition to the hepatologists. Each paper 
or group of papers was followed by ample 
discussion time to promote cross-discipline 
interaction. 
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The following persons gave presenta- 
tions and/or chaired sessions at the con- 
ference: 


George M. Abouna, Provident Professional 
Building, Calgary, Canada 

Jean-Pierre Benhamou, Hópital Beaujon, 
Clinchy, France 

Paul D. Berk, NIAMDD, Bethesda, MD 


Pierre Berthelot, Hópital Henri Mondor, 
Creteil, France 

Julien F. Biebuyck, University of Cape 
Town Medical School, Cape Town, South 
Africa 

Laurence M. Blendis, Toronto General Hos- 
pital, Toronto, Canada 

Bennett L. Blitzer, NIAMDD, Bethesda, 
MD 

Joseph R. Bloomer, Yale University, New 
Haven, CT 

Gorig Brunner, Medizinsche Universitáts- 
klinik, Góttingen, W. Germany 

Nancy L. R. Biicher, Massachusetts General 
Hospital, Boston, MA 

Benjamin T. Burton, NIAMDD, Bethesda, 
MD 

Thomas C. Chalmers, Mount Sinai Med- 
ical Center, New York, NY 

Thomas Ming Swi Chang, McGill Univer- 
sity, Montreal, Canada 


Burton Combes, University of Texas, Dallas, 
TX 

Robert L. Dedrick, Division Research Serv- 
ices, NIH, Bethesda, MD 

Ennio Denti, Sorin Biomedica, Saluggia, 
Italy 

Thomas E. Duffy, Cornell University, New 
York, NY 

Josef E. Fischer, Massachusetts General 
Hospital, Boston, MA 

Robert A. Fishman, University of Califor- 
nia, San Francisco, CA 

Peter T. Flue, St. Georges Hospital Med- 
ical School, London England 


Peter First, St. Eriks Hospital, Stockholm, 
Sweden 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


Vol. 69. No. 3, Part 2 


John T. Galambos, Emory University, At- 
lanta, GA 

Carl A, Goresky, Montreal General Hospi- 
tal, Montreal, Canada 

Lee W. Henderson, Veterans Administra- 
tion Hospital, San Diego, CA 

E. Anthony Jones, NIAMDD, Bethesda, 
MD 

Theodor 
MD 

Milo D. Leavitt, Jr., Fogarty International 
Center, NIH, Bethesda, MD 


Heinrich Liehr, University of Würzburg, 
Würzburg, W. Germany 

Bruce MacGillivray, Royal Free Hospital, 
London, England 

Roshan Maini, University Strathclyde, 
Glasgow, Scotland 

James W. Mosley, University of Southern 
California, Los Angeles, CA 

Yukihiko Nose, Cleveland Clinic Founda- 
tion, Cleveland OH 

V. Nusinovici, Hôpital Saint Antdine, 
Paris, France 

Pierre Opolon, Hópital Saint Antóine, 
Paris, France 

John C. Partin, Children's Hospital, Cincin- 
nati, OH 

Paul H. Plotz, NIAMDD, Bethesda, MD 

Fred Plum, Cornell University, New York, 
NY 

Hans Popper, Mount Sinai School of Med- 
icine, New York, NY 

Rudolph Preisig, University Berne, Berne, 
Switzerland 

Allan E. Redeker, University of Southern 
California, Los Angeles, CA 

Telfer B. Reynolds, University of Southern 
California, Los Angeles, CA 

Bernard Rueff, Hópital Beaujon, Clinchy, 
France 

Stuart J. Saunders, University of Cape 
Town, Cape Town, South Africa 


André Sausse, Rhone-Poulenc-Industries, 
Paris, France 


Kolobow, NHLBI, Bethesda, 


March, 1978 


Fenton Schaffner, Mount Sinai School of 
Medicine, New York, NY 

Bruce Scharschmidt, University of Cali- 
fornia, San Francisco, CA 

Steven Schenker, Vanderbilt University and 
VAH, Nashville, TN 

Jacques Scotto, INSERM Hôpital de Bicé- 
tre, France 

Sheila Sherlock, Royal Free Hospital, Lon- 
don, England 

Arnold L. Smith, Children’s Hospital, Bos- 
ton, MA 

Philip J. Snodgrass, Indiana University and 
VAH, Indianapolis, IN 

Nigel N. Stanley, Central Middlesex Hos- 
pital, London, England 

David S. Terman, Baylor College of Med- 
icine, Houston, TX 

Paul F. Teychenne, NINDS, Bethesda, 
MD 

Peter Trewby, Kings College Hospital, 
London, England 

Niels Tygstrup, University Hospital, Copen- 
hagen, Denmark 

Athol J. Ware, University of Texas, Dallas, 
TX 

G. Donald Whedon, NIAMDD, Bethesda, 
MD 

Roger Williams, Kings College Hospital, 
London, England 

Carl F. W. Wolf, New York Blood Center, 
New York, NY 

Leslie Zieve, University of Minnesota, Min- 
neapolis, MN 

Hyman J. Zimmerman, George Washington 
University and VAH, Washington, DC 


Acute, fulminant hepatic failure (FHF) 
with coma is one of the most dramatic 
situations with which the clinical hepa- 
tologist is presented. It is also the most frus- 
trating, in that death results in the large 
majority of instances, despite enormous ef- 
fort by the medical and nursing staffs. While 
there is an impression that improved in- 
tensive care has led to some increase in 
survival rate, no actual data support this 
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contention and 80-90% of such patients 
whose disease has progressed to stage IV 
coma die. 


The continuing bleak prognosis for pa- 
tients with FHF stands in sharp contrast 
to current results in uremia, in which dra- 
matic improvements in survival have re- 
sulted from continuously improving “arti- 
ficial kidney" devices. ? Success with these 
devices has led hepatologists to explore 
analogous hepatic support devices in FHF. 
The first systematic clinical investigation of 
an artificial hepatic support system was be- 
gun at Kings College Hospital, London, in 
1973. The results with this system served 
as the focal point for an International Sym- 
posium on Artificial Support Systems for 
Acute Hepatic Failure.’ In view of both the 
apparent success achieved and the excep- 
tional level of interest among workers in 
the field, it was agreed that a follow-up 
symposium should be planned. The result- 
ing International Symposium on Fulminant 
Hepatic Failure held at the National Insti- 
tutes of Health, Bethesda, Maryland, on 7-9 
February 1977 was the culmination of those 
plans, Its purpose was to review current 
knowledge of physiology, pathogenesis, 
pathophysiology and treatment of fulminant 
hepatic failure. An attempt was made to in- 
clude biochemists, pathologists, neurolo- 
gists, neurophysiologists, epidemiologists 
and biomedical engineers in the program 
to the greatest possible extent, in order to 
maximize the areas of expertise brought to 
bear on the problems. Several papers were 
devoted to morphologic, pathogenetic and 
therapeutic aspects of Reye’s syndrome be- 
cause of the light that they shed on analo- 
gous problems in more typical FHF. The 
following is an attempt to summarize the 
salient facts presented at this meeting. It 
consists of edited versions of the abstracts 
submitted by the speakers, as well as notes 
on the presentations and discussions re- 
corded by members of the conference or- 
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ganizing committee. The bibliography was 
solicited from the speakers and represents 
a compendium of the current literature in 


the field. 


MORPHOLOGIC FEATURES AND 
PATHOGENESIS OF FHF 


The session chaired by Hans Popper, 
M.D., F.A.C.G. (Hon.) of the Mount Sinai 
School of Medicine of the City University 
of New York, was opened by Dr. Popper's 
presentation on Mechanisms of Liver Cell 
Necrosis.*? The clinical syndrome of FHF 
may result either from cell necrosis or from 
organelle dysfunction in living liver cells. 
Hepatocytic necrosis becomes functionally 
significant only if it involves the major part 
of the organ. Organelle dysfunction, on the 
other hand, is the basis of the functional he- 
patic deficit in most liver diseases, including 
some cases of FHF in which the extent of 
observed necrosis is insufficient to account 
for the degree of functional deficit. Massive 
steatosis in the large livers of alcoholic 
women represents an example in which 
FHF occurs virtually without necrosis. 
Reye's syndrome, generally considered to be 
a similar example, is now recognized as 
being more complex, due to profound meta- 
bolic disturbances in many organs beside 
the liver. In FHF due to necrosis, the 
mechanism of death of liver cells remains 
poorly understood, except when associated 
with anoxia. Cell death appears to be an 
active sequential process associated with 
specific molecular alterations. The initia] 
target, however, remains in dispute and at 
present there is no known intervention 
which can halt or reverse the process of 
cell death, once initiated. Considerable evi- 
dence points to injury of cell membranes, 
including intracellular organelle mem- 
branes, followed by abnormal influxes of 
calcium, as critical events in cell death. 
Membrane injury may result either from 
chemical mechanisms or, in the case of 
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hepatocytes containing HBsAg in their 
membrane, from immunologic events. 


Morphologic Findings in Fatal or 
Severe Viral Hepatitis%1? were described 
by Jacques M. Scotto, M.D., Hopital de 
Bicétre, France, based on experience with 
104 liver biopsies obtained from 78 patients 
with FHF. The uniform histologic features 
were qualitatively similar but quantitatively 
much more severe than in viral hepatitis 
without FHF. Steatosis:was frequent even in 
the absence of corticosteroid treatment. As 
previously reported, stereological quantita- 
tion of viable hepatocytes correlated well 
with prognosis, especially if it was possi- 
ble to compare the hepatocyte volume frac- 
tion in two or more consecutive biopsies. 
Forty-five biopsy specimens from 35 pa- 
tients were examined by electron micros- 
copy. There was a statistically significant 
relationship between the presence of glyco- 
gen bodies and ultimate recovery. Granular, 
fibrillar, nonmembrane bound inclusions 
were another common feature. Typical 22 
pm. viral particles, principally intranuclear, 
were observed in only one case. Other viral- 
like particles were seen in some additional 
patients, but their viral nature could not be 


confirmed. 


John T, Galambos, M.D., F.A.C.G., 
Emory University School of Medicine, At- 
lanta, GA, described the development of 
Chronic Liver Disease after FHF, which 
was noted in three of 15 patients whose 
initial biopsies were obtained shortly after 
recovery of consciousness. Sequential biop- 
sies revealed the development of asmypto- 
matic fibrosis, cirrhosis and mild chronic 
hepatitis in one patient each. These data 
are in contrast to previous reports suggest- 
ing that complete histologic recovery usual- 
ly occurs in surviving patients.18-15 


John C. Partin, M.D., Children's Hos- 
pital Research Foundation, Cincinnati, OH, 
in discussing Mitochondrial Ultrastructure 
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in Reyes Syndrome!*?? emphasized that 
Reyes syndrome has been considered in 
the past as an example of FHF due to or- 
ganelle dysfunction of hepatocytes with- 
out necrosis. He recommended reconsider- 
ation of this concept on the basis of electron 
microscopic study of liver biopsies obtained 
from 75 cases of Reye's syndrome and 25 
patients with some form of acute encepha- 
lopathy associated with abnormal liver 
function but without Reye's syndrome. In 
the Reye's syndrome group, biopsies ob- 
tained within the first 36-48 hours of 
encephalopathy show little inflammation or 
necrosis. The striking ultrastructural lesion 
is panlobular involvement of hepatocyte 
mitochondria, with total loss of dense 
bodies, expansion of the matrix space and 
separation of matrix material into coarse, 
beaded strands. The changes were similar 
from cell to cell and all mitochondria in a 
cell were equally involved. In severe cases, 
the changes may be associated with rupture 
of the outer mitochondrial membrane. In 
osmium-fixed tissues, marked mitochondrial 
pleomorphism into ameboid shapes was ap- 
parent. This was less apparent in glutaralde- 
hyde-fixed material which, however, is bet- 
ter to establish glycogen depletion, a fea- 
ture which correlates with severity. Biop- 
sies obtained on or after the fourth day may 
not show these features to a degree suffi- 
cient to allow a positive ultrastructural 
diagnosis, These mitochondrial changes 
were not seen in children with encephalo- 
pathy associated with a variety of other 
forms of hereditary and/or acquired liver 
disease. 


Of particular interest was the observa- 
tion, in three patients subjected to crani- 
ectomy for cerebral edema, that similar 
mitochondrial changes occurred in the ma- 
jority of cortical neurons, although not in 
brain supporting cells or vascular endo- 
thelium. Mild mitochondrial lesions were 
also found in a proportion of skeletal mus- 
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cle biopsies examined. Exchange transfusion 
and glucose infusion usually rapidly re- 
versed the hepatic lesion even if the patient 
went on to die a cerebral death. Hence, 
it is no longer established that the encepha- 
lopathy in Reye's syndrome is secondary to 
the hepatic injury, but rather is a manifes- 
tation of a more generalized mitochondrial 


injury. 


In a further consideration of Reye's 
syndrome, Philip J. Snodgrass, M.D., In- 
diana University School of Medicine, In- 
dianapolis, IN, described the nature of the 
Mitochondrial Dysfunction in Reye’s Syn- 
drome.*!-25 The severity of the early, tran- 
sient hyperammonemia correlates with sur- 
vival and may play a role in the encephalo- 
pathy. In 90% of cases studied, the hyper- 
ammonemia was associated with a reduced 
activity of hepatic ornithine transcarbamyl- 
ase and in 60%, with a reduction of carba- 
myl phosphate synthetase. These two 
enzymes in the hepatic urea cycle are mito- 
chondrial, while the activity of the three 
cytoplasmic urea cycle enzymes are normal. 
Hence, these findings support both the 
ultrastructural and histochemical evidence 
of a specific mitochondrial lesion in Reye's 
syndrome reported previously. Studies of 
Kms, pH optima and heat lability do not 
support the concept that mutant enzymes 
make some children genetically suscep- 
tible to Reyes syndrome. The extent to 
which other mitochondrial functions besides 
urea metabolism are affected is unclear. 
Although impairment of oxidative phos- 
phorylation has been suggested, the ATP 
content of Reye's syndrome liver homoge- 
nates is normal. Furthermore, although an 
altered appearance of mitochondria has 
been observed in organs other than the 
liver, functional abnormalities in these or- 
gans have not been documented. Hence, it 
remains unclear whether the encephalo- 
pathy and cerebral edema in Reyes syn- 
drome are secondary to hepatic dysfunc- 
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tion, or due to a common induced injury to 
mitochondria in a variety of tissues besides 
the liver. 


CLINICAL BIOCHEMICAL FINDINGS IN FHF 


Pierre Berthelet, M.D., Hópital Henri 
Mondor, Creteil, France, chaired this ses- 
sion, Leslie Zieve, M.D., Veteran's Adminis- 
tration Hospital, Minneapolis, MN, stressed 
the Role of Mercaptans and of Synergism 
among Toxic Factors in FHFP.?9*? Many 
biochemical disturbances occur in FHF but 
it is unclear which, if any, is responsible for 
coma. Mercaptans are thioalcohols formed 
by bacterial action in the gut from methio- 
nine and ordinarily cleared from portal 
blood almost completely by the liver. Like 
ammonium salts and fatty acids, adminis- 
tration of mercaptans such as methanethiol 
can induce reversible coma in experimental 
animals. Elevated blood levels axe ob- 
served in both animals and patients with 
chronic hepatic encephalopathy. In experi- 
mental animals, methanethiol, NH, and 
fatty acids each potentiate the coma-pro- 
ducing effects of the other two. While the 
blood level of each of these compounds is 
elevated following the production of acute, 
massive hepatic necrosis in the rat, the 
level of each is far below that required to 
produce coma in normal rats from adminis- 
tration of a single compound. When, how- 
ever, normal rats are given methanethiol. 
NH, and fatty acids in a combination which 
results in respective blood levels similar to 
those observed in rats with massive hepatic 
necrosis, the normal rats become comatose. 
Thus, the encephalopathy in experimental 
FHF can be explained by the synergistic in- 
teraction of those three classes of toxic 
materials, without invoking a role for other 
hypothetical toxins. 


Josef E. Fischer, M.D., Department 
of Surgery, Massachusetts General Hos- 
pital, Boston, MA, spoke about Blood Amino 
Acids and the Therapeutic Implications 
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of Different Patterns in Acute and Chronic 
Liver Disease.21-35 The metabolism and 
synthesis of brain neurotransmitters is in 
part dependent on relationships between 
specific groups of amino acids in both the 
central nervous system and the plasma. 
Abnormalities in plasma amino acid pat- 
terns have been known for some time in 
both animals and patients with hepatic 
encephalopathy. Two distinct patterns of 
amino acid abnormalities in patients with 
hepatic encephalopathy are now recog- 
nized: 1. In patients with exacerbations of 
chronic liver disease leading to encephalo- 
pathy, the characteristic pattern is an ele- 
vation in plasma phenylalanine, tyrosine, 
free (but not necessarily total) tryptophan 
and to some extent methionine, glutamate 
and aspartate. The branched chain amino 
acids valine, leucine and isoleucine are 
generally reduced. The principal source of 
the elevated plasma amino acids is believed 
to be skeletal muscle and, to a much lesser 
extent, liver. 2. In patients with FHF, all 
amino acids are elevated with the exception 
of the branched chain compounds, which 
are typically normal or slightly decreased. 
In some animal models of FHF, branched 
chain amino acids are slightly elevated but 
to a much lesser extent than aromatic 
amino acids. The source of the plasma 
amino acids in this setting is the necrosing 
liver. 


In dogs with portacaval shunts and pa- 
tients with decompensated chronic liver 
disease, infusions of a glucose/amino acid 
mixture high in branched chain and low in 
aromatic amino acids rapidly reverses catab- 
olism and promotes arousal, even when up 
to 120 gm./24 hr. of amino acids are ad- 
ministered. Thus, a synthetic amino acid 
diet of similar formulation may be well 
tolerated by patients with chronic liver dis- 
ease or those with postshunt encephalo- 
pathy. In contrast, the coma and the pat- 
tern of plasma amino acid abnormalities in 
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FHF are not amenable to correction by in- 
fusion therapy alone but must be coupled 
with some form of artificial hepatic support 
system (vide infra). 


Marsha Morgan, M.D., Royal Free 
Hospital, London, England, commented 
that plasma amino acid concentration pat- 
terns in cirrhotic patients without encepha- 
lopathy were, in general, similar to those 
reported by Fischer for encephalopathic 
chronic liver disease. 


Rudolf Preisig, M.D., Department of 
Clinical Pharmacology, University of Berne, 
Switzerland, presented new observations on 
the Biliary Transport and Cholestatic Effect 
of Aminoacids.39-49 Little information has 
been available on the biliary excretion of 
amino acids, Bile: serum amino acid concen- 
tration ratios were determined in anesthe- 
tized rats. Ratios were invariably < 1.0 for 
basic amino acids, > 1.0 for acidic amino 
acids (3.2 and 5.7 for glutamate and aspar- 
tate, respectively) and also > 1.0 for all neu- 
tral amino acids except alanine. Since biliary 
concentrations of cysteine were much 
greater than those of serum, its biliary 
transport must differ from that in kidney 
and gut, where it shares a common trans- 
port mechanism with lysine, arginine and 
ornithine. 


When the in situ perfused rat liver 
was infused with either **C-methionine or 
14C-cycloleucine (a nonmetabolized amino 
acid ), transport maxima of 38.6 + 6 (S.D.) 
and 33.5 + 5 um./min./gm. liver were cal- 
culated. These values are similar to the Tm 
for BSP but only 15-20% of that for tauro- 
cholate. Bile salt infusions augmented 
amino acid transport maxima by up to 


three-fold. 


During the amino acid infusions, max- 
imal biliary amino acid concentration was 
followed in each instance by a progressive 
decrease in bile flow and virtual abolition 
of the bile salt independent fraction. There 
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was an inverse correlation between perfu- 
sate amino acid concentration and resulting 
bile flow. These phenomena were repro- 
ducible in the intact rat. Amino acid in- 
duced cholestasis may therefore be clinical- 
ly significant with high plasma concentra- 
tions of some amino acids. The cholestatic 
syndrome occurring in children following 
intravenous administration of protein hy- 
drolysates or amino acid mixture is one ex- 
ample. In FHF, this phenomenon may in- 
hibit excretion of toxic compounds by resi- 
dual functioning tissue, thereby contribut- 
ing to perpetuation of the lesion. 


Stuart J. Saunders, M.D., Department 
of Medicine, University of Capetown, 
Union of South Africa, followed by de- 
scribing Influence of Amino Acids on For- 
mation of New Liver Cells and Restoration 
of Function.*!“4 In view of the elevated 
plasma amino acid concentrations in hepatic 
failure and the suggested use of amino acid 
infusions for therapy in this condition, the 
effect of amino acid infusions on hepatic 
function (albumin synthesis) and regener- 
ation (*C-thymidine incorporation into 
DNA) was investigated in rats following 
partial hepatectomy. Following surgery, 
either a mixture of 11 essential amino acids, 
branched chain amino acids alone or the 
keto analogs of the branched chain amino 
acids all produced a significant increase in 
hepatic albumin synthesis as measured in 
vivo by the **C-carbonate technic. By con- 
trast, mixtures of the 11 essential amino 
acids significantly inhibited incorporation 
of precursor into DNA. Thus, administra- 
tion of amino acids in a situation of rapid 
regeneration may stimulate synthesis of ex- 
port protein, but inhibit the capacity of 
the hepatocytes to regenerate. 


Ligandinemia as an Index of Liver 
Necrosis**-*7 was another subject also dis- 
cussed by Stuart J. Saunders, M.D. Ligan- 
din constitutes 596 of hepatic cytosol pro- 
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teins and therefore considerable release into 
the circulation could be expected during 
liver cell necrosis. Using a new radioimmu- 
noassay, plasma ligandin levels rose to 12 
times normal by 3 hours and 370 times nor- 
mal by 24 hours after intragastric adminis- 
tration of CC], to rats. SGOT increased to 
only 1.3 times normal at 3 hours but reached 
140 times normal at 24 hours, Acute bile 
duct ligation in the rat increased ligandin 
to 3.5 times normal at 12 hours with nor- 
mal values by 24 hours, whereas SGOT was 
elevated to roughly seven times normal at 
both times measured. Intravenously ad- 
ministered ligandin was rapidly cleared 
from plasma with fractional removal rates 
of 0.7-5.3/hr, Thus, the massive release and 
rapid clearance of ligandin make measure- 
ments of ligandinemia a potentially valua- 
ble measure of on-going liver cell necrosis. 


Serum Enzyme Activities in the Dif- 
ferential Diagnosis of  FHF!99?! were 
stressed by Hyman J. Zimmerman, M.D., 
Veterans Administration Hospital, Wash- 
ington, DC. Clinical FHF is seen mainly 
in association with three distinctive histo- 
logic pictures: acute massive necrosis 
(viral or toxic hepatitis), acute steatosis 
(steatosis of pregnancy, acute toxic steato- 
sis following intravenous high doses of 
tetracycline, Reye's syndrome) and steato- 
necrosis (alcoholic hepatitis). Certain basic 
serum biochemical tests may provide a 
useful clue to the underlying lesion. In 
particular, hepatic failure due to steato- 
necrosis is associated with much more 
modest elevations of SGOT (< 300 K-A 
units) and SGPT (often normal, almost 
invariably < 100 K-A units) than the other 
two lesions. Thus, in acute massive necro- 
sis with hepatic failure, both SGOT and 
SGPT are, at some point, in the range of 
1,000-4,000 K-A units, whereas in acute 
steatosis, elevations of these enzyme ac- 
tivities tend to be somewhat less (300- 
2,000 K-A units). Jaundice tends to be 
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absent or mild in acute steatosis but deep 
in acute necrosis with hepatic failure if 
the patient survives beyond a few days. 
Moreover, in acute steatosis due to Reye's 
syndrome, there may be elevated CPK 
values secondary to muscle or myocardial 
injury. No data suggest that measurements 
of serum activities of hepatic mitochondrial 
enzymes such as glutarate dehydrogenase 
or the mitochondrial fraction of GOT are 
of value in the diagnosis of Reyes syn- 
drome. 


Peter Fiirst, M.D., St. Erik’s Hospital, 
Stockholm, Sweden, discussed Measure- 
ment of Intracellular Metabolites in He- 
patic Failure.557 In severely ill patients, 
fundamental metabolic functions such as 
energy generation, amino acid metabolism 
and transmembrane transport may be im- 
paired, as they are in hepatic failure. These 
intracellular processes can be evaluated by 
studies performed on muscle tissue ob- 
tained by percutaneous needle biopsy. 
Previous investigations of intracellular pH, 
electrolytes, cyclic nucleotides, amino acid 
and energy metabolism have been carried 
out in uremia and a variety of other cata- 
bolic states. Frequently, the patterns of ab- 
normalities observed are fairly specific for 
the particular catabolic state. For exam- 
ple, the patterns of intracellular free amino 
acids in uremia differ from those seen in 
postoperative or starving patients. In pre- 
liminary observations in patients with he- 
patic failure, the changes observed in in- 
tracellular amino acid pattern were differ- 
ent from those reported in plasma by 
Fisher. Patients in hepatic failure also ex- 
hibit low muscle ATP and low energy 
charge potential, features more generally 
characteristic of catabolic states and “sick 
cells”, Since these preliminary observations 
reveal intracellular metabolic abnormal- 
ities different from those observed merely 
in plasma, more extensive studies of intra- 
cellular metabolism in FHF may provide 
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important insights into various aspects of 
the syndrome. 


The preceding speaker continued with 
a presentation entitled Screening of Bio- 
logic Fluids for Abnormal Metabolites: 
Lessons from the Study of Uremia,$839 
Numerous substances accumulate in the 
blood of patients with uremia and FHF. 
In order to conclude that a compound is 
toxic, certain criteria should be met. These 
include: 1. structural identification; 2. meth- 
ods for its quantitation in biologic fluids; 
3. higher plasma levels in uremic or FHF 
patients than in other patients as controls; 
4, correlation of high concentration with 
specific clinical symptoms and 5. reproduc- 
tion of toxic effects in animals or in vitro 
systems at concentrations comparable to 
those observed clinically. As a result of ex- 
tensive experience with dialysis in uremia, 
putative uremic toxins are classified as 
“small molecules” (MW < 500, highly dia- 
lyzable through conventional dialysis mem- 
branes); “middle molecules’ (MW 500- 
5,000, relatively poorly dialyzable through 
conventional membranes but more readily 
removed through special, porous mem- 
branes); and “big molecules” (MW > 5,000, 
practically nondialyzable). A similar classi- 
fication may be useful in FHF. 


Most studies of toxicology in these 
conditions have focused on a single com- 
pound (e.g. urea, creatinine in uremia; 
ammonia in FHF). Recently technics have 
been developed for screening biologic 
fluids such as uremic plasma by combina- 
tions of ion exchange chromatography, sol- 
vent extraction, ion pair extraction, ultra 
filtration, gel filtration, etc, Separation, 
concentration and structural determination 
of single compounds or groups of com- 
pounds may require only a few or numer- 
ous steps, including derivative formation 
for gas chromatography or coupled, com- 
puterized mass spectrometry. This approach 
has identified many potential toxins in 
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uremic patients and may be applicable as 
well in FHF. Ultimate establishment of 
toxicity awaits, animal or in vitro demon- 
stration of such effects. The application of 
such technics in uremia has permitted the 
identification of specific uremic middle 
molecules which include a peptide (desig- 
nated peak 7c) of clycine, glutamic acid, 
leucine, phenylalanine, tyrosine and histi- 
dine, present in concentrations of up to 
7 pg./ml. in uremic plasma but absent 
from normal plasma. Studies are currently 
being conducted to correlate concentra- 
tion with clinical features as well as to 
establish its potential toxicity in in vitro 
studies (this compound, for example, 
markedly inhibits blast transformation, 
possibly related to the impaired immune 
responses in uremic patients). While such 
complex, systematic screening procedures 
have not yet been applied in FHF, they 
may prove valuable in identitying current- 
ly unsuspected compounds which require 
removal by artificial hepatic support de- 
vices. 


THe Brain In FHF 


This session was moderated by Robert 
Fishman, M.D., University of California, 
School of Medicine, San Francisco, CA. 
Nigel Stanley, M.D., The Middlesex 
Hospital, London, England, spoke about 
Sensitivity of Ventilation, Cerebral Cir- 
culation and Cerebral Metabolism to the 
Blood Gas State in FHF.9?9? He stressed 
that FHF is often accompanied by 
severe hypoxia and hypocapnia and de- 
creased cerebral blood flow (CBF) and cere- 
bral metabolic rate for oxygen (CMRo»). 
Effects of abnormal blood gases were 
therefore studied by measuring changes in 
ventilation, CBF and CMRos evoked bv 
breathing hypoxic or CO» enriched gas 
mixtures in goats with acute hepatic necro- 
sis induced by carbon tetrachloride. Dur- 
ing hepatic failure the goats became hypo- 
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capnic; their CBF fell by 30% and CMRos 
by 22%. Even more striking were decreases 
in the ventilatory and CBF responses to 
CO». Reversing their hypocapnia by COs 
breathing caused a further decrease in 
CMRo». The ventilatory response to brief 
periods of hypoxia was increased by 61%, 
suggesting heightened sensitivity of the 
peripheral chemoreceptors. The ventilatory 
increment was not maintained, however, in 
prolonged hypoxia, consistent with hypoxic 
depression of the respiratory centers. The 
CBF response to hypoxia was decreased 
by 61%. There was also a further reduc- 
tion in CMRoz at arterial and cerebral 
venous Oz tensions much higher than their 
usual critical threshold values for produc- 
ing hypoxic CMRos depression in health. 
The findings suggest that the usual hypo- 
capnia in FHF is probably beneficial, but 
that moderate hypoxia may be detrimental 
to cerebral function. Moreover, there may 
be impairment of the homeostatic mech- 
anisms, involving both ventilation and the 
cerebral circulation, that normally buffer 
the brain tissue against changes in the 
arterial gas tensions. 


The Current Status of Alpha-ketoglu- 
taramate in the Cerebrospinal Fluid: Dy- 
namic Metabolism of NH; in Man$?$5 
was discussed by Fred Plum, M.D., New 
York  Hospital-Cornell Medical Center, 
New York, NY. In 1974, Vergara, et al, 
described the previously unrecognized 
compound, a-ketoglutaramate (a-KGM) 
in the cerebrospinal fluid of controls and 
patients with liver disease. Elevated 
a-KGM levels in CSF correlated more 
closely with hepatic encephalopathy than 
did either ammonia or glutamine levels. 
Physiological and biochemical studies of 
the effects of a-KGM, however, have in- 
dicated that the compound neither alters 
cerebral cortical synaptic activity nor im- 
pairs the metabolism of cerebral tissue 
slices. Thus, a-KGM is a nontoxic by-prod- 
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uct of cerebral ammonia metabolism rather 
than a causative factor in hepatic encepha- 
lopathy. Levels of a-KGM are not elevated 
in Reye’s syndrome. In collaboration with 
associates in the Biophysics Laboratory of 
the Memorial Sloan-Kettering Cancer Cen- 
ter, carrier free **NH,Cl has been syn- 
thesized and tracer doses injected intra- 
venously to five normal subjects and 15 
patients with liver disease, in whom ar- 
terial ammonia [NH;]a ranged from 52-264 
uM. Ammonia was cleared from blood at 
a high rate. NH, entered brain, liver 
and muscle freely and organ activity re- 
mained maximal after the specific activity 
of arterial NH; fell to zero, indicating that 
13N Hz had either entered an enormous pool 
or was metabolically trapped in tissue. 
Head scintigraphs showed that NH; en- 
tered brain in proportion to arterial con- 
centration and was more concentrated in 
gray matter. Based on simple assumptions 
it was estimated that brain extracts about 
50% of arterial blood ammonia. Quantita- 
tive body scans showed that brain con- 
tained 7.4 + 0.396 of total observed *N 
activity, skeletal muscle 50% and liver 
3-2496, depending on its projected area. 
Uptake and metabolism of NH; normally 
occur in brain, liver and muscle and in- 
crease in brain during hyperammonemia. 
Both muscle wasting due to cachexia and 
diversion of NHa-containing blood around 
liver after portacaval shunting increase the 
demands on brain for ammonia detoxifica- 
tion. 


The Neurochemical Changes in Am- 
monia Intoxication®® were referred to by 
Thomas E. Duffy, M.D., New York Hos- 
pital-Cornell Medical Center, New York, 
NY. Hyperammonemia is associated with 
chronic hepatic encephalopathy in man, 
yet acute ammonia intoxication in ani- 
mals fails to reproduce the clinical and 
neuropathological changes. Rats were pre- 
pared with end-to-side portacaval (PC) 
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shunts to induce chronic hyperammonemia, 
At eight weeks postsurgery, sham-operated 
and PC rats received 5 mmol./kg. of am- 
monium acetate to mimic the situation in 
patients with liver disease who suffer from 
superimposed ammonia intoxication. In 
PC rats, NH; loading caused lethargy 
within 10 minutes and by 30 minutes coma 
lasting 2-5 hours; control rats became only 
mildly obtunded and recovered after 30 
minutes. The EEG in NHs3-treated PC rats 
showed bilateral slowing and triphasic 
waves, In paralyzed, lightly anesthetized 
animals, NH; loading caused disturbances 
of cerebral carbohydrate, amino acid and 
energy metabolism that correlated in time 
with the changes in functional state. Dur- 
ing precoma (10 min.), most glycolytic 
intermediates were increased, as was the 
lactate/pyruvate ratio. Citrate declined, 
despite a two-fold rise in pyruvate, sug- 
gesting that conversion of pyruvate to 
citrate had been impaired. The putative 
neurotransmitters, glutamate and aspartate, 
declined during precoma but cerebral 
energy balance remained normal. During 
coma (60 min.), ATP declined in all re- 
gions of brain. The results indicate that 
cerebral dysfunction in chronic, relapsing 
ammonia intoxication is not due to primary 
energy failure. Rather, it appears that NHs- 
induced depletion of glutamic and aspartic 
acids and inhibition of cytoplasmic-mito- 
chondrial hydrogen transport are the dom- 
inant neurochemical lesions. 


Julien F. Biebuyck, M.D., University 
of Capetown, Union of South Africa, aug- 
mented these presentations with Correla- 
tion of Plasma and Brain Amino Acid and 
Putative Neuro-Transmitter Alterations 
during Hepatic Coma.9**! Neurochemical 
alterations in hepatic coma were studied 
by a rapid brain sampling and freezing 
technic in an animal model produced in 
Long-Evans male rats by portacaval shunt, 
followed by hepatic artery ligation, Physi- 
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ologic parameters such as temperature and 
blood gas status, which might influence 
the results, were carefully controlled. The 
study correlated changes in brain amino 
acids and other putative neurotransmitter 
substances with several relevant variables 
including plasma levels of amino acids, glu- 
cose and insulin. Plasma free tryptophan 
and brain tryptophan were markedly ele- 
vated during hepatic coma despite raised 
plasma levels of the branched-chain amino 
acids (valine, leucine and isoleucine), 
methionine, tyrosine and phenylalanine 
and raised plasma insulin. These changes 
were accompanied by raised brain ammo- 
nia, glutamine, tyrosine and phenylalanine 
and lowered brain levels of glutamate. 
Brain cyclic AMP and GABA levels were 
unaltered. The plasma-free tryptophan and 
branched-chain amino acid levels were 
found to increase only after hepatic artery 
ligation, whereas plasma methionine, tyro- 
sine and phenylalanine were already in- 
creased following portacaval shunt only. 
When intravenous infusion of a specific 
amino acid mixture (F080, McGraw) was 
begun at the time of portacaval shunt, 
brain glutamine levels following hepatic 
artery ligation remained within the nor- 
mal range (mean 7.1 pmol/g.w.w.). In 
contrast the elevated levels (mean 17.3 
pmol./g.w.w.) developed in the absence 
of intravenous amino acid infusion. Other 
neurochemical changes were, however, un- 
altered. The pattern of plasma branched- 
chain amino acids before and after hepatic 
artery ligation paralleled the differences 
reported earlier between patients with 
chronic versus acute hepatic encephalo- 


pathy. 


Then Josef E. Fischer, M.D., Massa- 
chusetts General Hospital, Boston, MA. 
reviewed the Current Status of the False 
Neurotransmitter Hypothesis." The ini- 
tial hypothesis of a role for false or substi- 
tute neurochemical transmitters in hepatic 
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encephalopathy envisioned a replacement 
of adrenergic neurotransmitters in phylo- 
genetically primitive portions of the brain 
dealing with posture, wakefulness and 
other vegetative processes by inactive or 
possibly inhibitory neurochemical trans- 
mitters such as octopamine and phenyl- 
ethanolamine. An excellent correlation be- 
tween grades of encephalopathy and 
plasma levels of octopamine in both man 
and animals has been confirmed by several 
laboratories. The implication, however, of 
these substances in hepatic coma has been 
only indirect. Moreover, these substances 
are locally synthesized in the brain and 
do not cross the blood brain barrier. Their 
synthesis is controlled by various factors 
but principally the concentration of free 
(unbound) tryptophan within plasma. 
Brain serotonin, a known inhibitory neuro- 
transmitter which may be taken up by the 
adrenergic system, has been found to be 
markedly increased in absolute amounts as 
well as synthesis and turnover during he- 
patic coma, Serotonin is increased, how- 
ever, in mid line structures such as the 
median raphe but not necessarily within 
other, nonmid line, structures. Thus, meas- 
urements of neurotransmitter levels in 
whole brain are of little value in view of 
these wide regional differences. 


Recently, serial measurements of the 
CSF metabolites of various neurotrans- 
mitters in experimental hepatic coma have 
shown that as encephalopathy develops, 
phenylethanolamine, octopamine, and 5-hy- 
droxyindoleacetic acid (HIAA) rise pre- 
cipitously. With treatment using an amino 
acid solution rich in branched-chain amino 
acids and deficient in aromatic amino 
acids, awakening of the animal is asso- 
ciated with a precipitous fall in octopa- 
mine, phenylethanolamine and  HIAA. 
These experiments provide direct evidence 
of normalization of cerebral neurotransmit- 
ter metabolism in parallel with improve- 
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ment in hepatic encephalopathy, and re- 
versal of the abnormal pattern seen in early 
encephalopathy by specific therapeutic in- 
tervention. 


In the subsequent discussion, Leslie 
Zieve, M.D. reported that instillation of 
octopamine into the lateral ventricles of 
rats in quantities sufficient to increase 
brain octopamine 20,000 fold and reduce 
brain norepinephrine and dopamine by 
66% and 47%, respectively did not pro- 
duce coma. This negated a primary role in 
neurotransmitter abnormalities in induction 
of coma during hepatic failure. It was 
pointed out in subsequent discussion that 
the changes in neurotransmitter levels in 
specific, possibly critical, brain location 
were not established by these studies, 
which involved measurements only in 
whole brain. 


CEREBRAL EDEMA IN FHF 


In a session moderated by Fred Plum, 
M.D., New York Hospital-Cornell Medical 
Center, New York, NY, Mechanisms of 
Cerebral Edema Formation'*8! were dis- 
cussed by Robert A. Fishman, M.D., Uni- 
versity of California, School of Medicine, 
San Francisco, CA. Brain edema has been 
classified as vasogenic, cytotoxic or inter- 
stitial (hydrocephalic) based on the extent 
of endothelial cell permeability, the com- 
position of the edema fluid and whether 
the extracellular fluid space is increased or 
decreased. Cytotoxic edema is character- 
ized by cellular swelling (neuronal, glial 
and endothelial} with a reduced extra- 
cellular fluid space. Intracellular sodium is 
elevated and intracellular potassium falls 
in association with a fall in phosphocre- 
atine, ATP and energy charge potential. 
CSF protein is usually normal. Cytotoxic 
edema occurs with hypoxia, acute hypo- 
osmolality, exposure to certain toxins 


(e.g. tri-ethyl tin) and with granulocytic 
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brain edema in purulent meningitis and 
brain abscess. 


Brain edema contributes little to the 
encephalopathy of chronic hepatic disease. 
In contrast, brain swelling, often with 
herniation, is increasingly being reported 
in FHF. While the pathologic features of 
chronic hepatic encephalopathy are well 
established (e.g. Alzheimer Type II astro- 
cytosis, etc.), the brain edema of FHF has 
received little attention. Cytotoxic brain 
edema is a major and often fatal compli- 
cation of Reye's syndrome, the encephalo- 
pathy of which is associated with intra- 
cranial hypertension. This classification of 
the edema in Reye’s syndrome is supported 
by a normal CSF protein content and by 
electron microscopic findings of astrocytic 
swelling and intralamellar blebs in the 
myelin. These findings have not been de- 
scribed in other forms of FHF. Both the 
metabolic basis of the brain edema of 
FHF and its neuropathology require fur- 
ther study in clinical material and in ex- 
perimental models. Definition of the 
mechanism of brain swelling has impor- 
tant implications for therapy. Cytotoxic 
edemas, for example, tend to respond poor- 
ly to corticosteroid therapy, which is now 
commonly employed as empirical treat- 
ment for suspected cerebral edema in FHF. 


Athol J. Ware, M.D., University of 
Texas, Southwest Medical Center, Dallas, 
TX, spoke about Incidence of Cerebral 
Edema in FHF.2285 That cerebral edema 
is a rather frequent complication of FHF 
has only been recognized in recent years. 
In a major review in 1951, Walshe speci- 
fically commented on the normal macro- 
scopic appearance of the brain at autopsy 
after massive hepatic necrosis. Lucké 
mentions, only in passing, the occurrence 
of cerebral edema in fulminant viral hepa- 
titis. In 1969, however, Pirola pointed out 
the potential significance of this entity as 
an immediate cause of death in FHF. A 
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review of 53 patients with FHF seen in 
Dallas from 1958-1970 identified 32 pa- 
tients studied at autopsy. Sixteen had cere- 
bral edema and four of these had cere- 
bellar and/or uncal herniation. The fac- 
tors associated with this finding were: 
1. young age, 2. absence of terminal azo- 
temia or acidosis and 3. a prolonged period 
of stage IV coma. Cerebral edema was not 
correlated with any therapeutic modality. 
A more recent review of Gazzard, et al 
demonstrated cerebral edema in 36 of 92 
(38% ) FHF patients coming to autopsy. 
Twelve had cerebellar tonsillar herniation 
and eight had herniation of the temporal 
lobes. These authors confirmed the associ- 
ation with a younger age but did not find 
a correlation with duration of stage IV 
coma, acidosis or azotemia, Cerebral edema 
is thus a frequent complication in FHF 
from a variety of causes. It may precipitate 
death, its antemortem diagnosis is difficult 
and its management, at present, is prob- 
ably ineffectual. 


This presentation provoked consider- 
able discussion of the criteria for post- 
mortem diagnosis of cerebral edema. Brain 
weight, macroscopic ventribular dilatation 
and histologic features are commonly used 
but several speakers considered histologic 
examination often unreliable. 


Roger Williams, M.D., Liver Unit, 
Kings College Hospital, London, England, 
spoke about Cerebral Edema in an Experi- 
mental Model of Fulminant Hepatic Fail- 
ure: Effect of Corticosteroids. In a survey 
of 105 patients dying from FHF, cerebral 
edema was found in 38%. In half, death 
could be attributed to it. No consistent 
benefit was observed from dexamethasone. 
Intracranial pressure (ICP) was studied 
in a surgically induced model of FHF. 
Following induction of hepatic infarction 
in the pig, serial EEG recordings showed 
progressive slowing of the frequency with 
decreasing amplitude, and blood ammonia 
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rose. Monitoring of ICP by subdural pres- 
sure transducer demonstrated a progressive 
and reproducible rise from 12.81 + 2.52 
(SE) mm. Hg. immediately after the op- 
eration to a mean value of 51.60 + 11.86 
mm. Hg. just prior to death eight to 16 
hours later. Autopsy showed marked cere- 
bral edema with flattening of the gyri. In 
controls, ICP rose slightly but returned 
towards normal (80 + 25 mm. Hg.) 
eight hours after laparotomy, There was a 
statistically significant difference between 
ICP levels of test animals and controls 
(P < 0.001). Methylprednisolone (100 
mg./kg. initially followed by 25 mg./kg. 2 
hourly) at the start of surgery completely 
abolished the rise in ICP. In contrast, no 
effect was seen if the drug was given four 
hours after surgery. The early and progres- 
sive rise in ICP was unexpected. If cortico- 
steroids are to be effective in preventing 
this complication they must be given as 
early as possible after the onset of FHF. 


Changes in the Blood-Brain Barrier in 
the Hepatic Coma Following Hepatecto- 
my were described by Car A. Goresky, 
M.D., Montreal General Hospital, Mon- 
treal, Canada. Pathogenesis of the coma 
following massive hepatic necrosis or hepa- 
tectomy has never been defined, The pos- 
sibility that an abnormality at the blood- 
brain barrier may play a role was investi- 
gated. Bloodless two-stage hepatectomies 
were performed on Wistar rats maintained 
by intravenous glucose infusions. In late 
stage III or IV hepatic coma the funo- 
tional integrity of the blood-brain barrier 
was assessed by: 1, the sudden arterial 
injection/15 second decapitation Olden- 
dorf tissue residue technic and 2. by intra- 
venous Trypan blue. The former showed 
that the barrier had become permeable to 
D-glucose, insulin and L-glucose, which do 
not cross the normal barrier and the latter 
that the barrier had also become permeable 
to Trypan blue. The brains of comatose 
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animals showed cerebral edema grossly, 
their water contents being increased and 
swollen astrocytes, especially in pericapil- 
lary locations on electron microscopy. 
Thus, the break in the blood-brain barrier 
promotes cerebral edema, permitting some 
substances to gain abnormal access to the 
brain parenchyma, as well as the escape of 
substances usually conserved, such as neu- 
rotransmitters. 


The session ended with a spirited dis- 
cussion under the leadership of Dr. Plum. 
Participating neurologists indicated that 
they had generally been skeptical that the 
cerebral edema of FHF was anything other 
than a terminal, hypoxic event. There was 
now a consensus that the situation was 
more complex and represented a hitherto 
unrecognized neurological complication of 
liver disease requiring intense collaborative 
studies among neurologists and hepatolo- 
gists with primary interest in hepatic fail- 
ure. 


DYSFUNCTION OF OTHER ORGANS IN FHF 


The sessions on cerebral aspects of 
the syndrome were followed by one 
moderated by Telfer Reynolds, M.D., Uni- 
versity of Southern California, Los Angeles, 
CA, Peter N. Trewby, M.D., Liver Unit, 
Kings College Hospital, London, England, 
reported on The Consequences and Hemo- 
dynamic Mechanisms of Hypotension in 
FHF.* 87 Hypotension was an important 
complication in 82 of 94 patients studied in 
grade IV coma due to FHF. Sixty per cent 
of the time spent hypotensive could not 
be explained by hemorrhage, septicemia 
and electrolyte or blood gas changes. Hemo- 
dynamic measurements during such epi- 
sodes showed that inappropriate systemic 
vasodilatation rather than primary heart 
failure was often the cause of the low blood 
pressure. Similar pulmonary vasodilatation 
was suggested by significant increase in 
pulmonary venous admixture. Morpho- 
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metric studies at autopsy showed abnormal 
dilatation of the pulmonary arterioles, the 
pulmonary capillaries and also the pleural 
vessels, providing an anatomical basis for 
the physiological changes during life. When 
arterial hypotension was induced in an 
animal model of FHF there was a striking 
reduction in both cerebral blood flow and 
cerebral metabolic rate for oxygen. The 
reduction became even more marked as 
the animals developed a raised intracranial 
pressure due to cerebral edema. In man 
the use of adequate fluid replacement, if 
necessary with an inotropic agent, may 
reduce the incidence of hypotension and 
so prevent this important secondary cause 
of brain damage. 


Renal Dysfunction in FHF$8999 was 
discussed by Laurence M, Blendis, M.D., 
Toronto General Hospital, Toronto, Can- 
ada, In a retrospective study of 48 patients 
with FHF in grade II or IV coma, 38 
showed renal impairment. This represented 
prerenal uremia in four and either acute 
tubular necrosis or “functional renal fail- 
ure” in the rest. The frequency and type 
of renal impairment were not related to 
the etiology of the FHF. Abnormalities in 
plasma electrolytes were common, espe- 
cially hypernatremia, which often followed 
infusion of large amounts of fresh frozen 
plasma either in the absence of a naturesis 
or with the use of osmotic diuretics. These 
electrolyte abnormalities led to a modifica- 
tion of therapy in subsequent patients. In 
a prospective study, renal function was 
evaluated in 40 patients with FHF divided 
into two groups on the basis of glomerular 
filtration rates, which were either greater 
than 40 ml./min. or less than 25 ml./min. 
A number of patients in the former group 
had markedly abnormal renal retention of 
sodium together with a reduced free water 
clearance and low potassium excretion, 
which could be explained by increased 
proximal tubular reabsorption of sodium. 
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The patients in the second group had evi- 
dence that renal tubular integrity was 
maintained even with glomerular filtration 
rates as low as 3 ml./min., (i.e. functional 
renal failure). In 28 patients with FHF, 
alkalemia was common. This was associated 
mainly with a low P4CO» but a raised 
plasma bicarbonate was found in 16 in- 
stances, Metabolic acidosis was present in 
only four patients, of whom two had taken 
paracetamol overdose. In two, this disturb- 
ance represented lactic acidosis. 


Peter T. Flute, M.D., St. George's Hos- 
pital, London, England, then discussed 
Blood Coagulation Defects in FHE?!98 in 
considerable detail. Multiple abnormalities 
of the coagulation and fibrinolytic systems 
in fulminant hepatic failure mean that 
hemostatic potential is always impaired but 
bleeding is not inevitable unless hemostasis 
is challenged by damage to blood vessels. 
The abnormalities can be classified as re- 
sulting from quantitative defects in syn- 
thesis, increased catabolism, or qualitative 
defects in synthesis. 


Defective hepatic synthesis may affect 
coagulation or fibrinolytic factors (enzyme 
precursors) or the inhibitors of the active 
enzymes. The former is the predominating 
change, the over all effects being easily 
monitored by the one-stage prothrombin 
time or by the thrombotest method. Factor 
VII levels fall first (shortest half-life) and 
are little affected by increased catabolism. 
Factor V falls are a useful indication that 
hepatic damage has occurred independent- 
ly of the Vitamin K dependent factors 1I, 
VII, IX, and X. Fibrinogen (factor I) falls 
last and the liver preserves a capacity for 
increased synthesis of this factor until the 
last stages of failure. Factor VIII levels 
initially rise, perhaps due to a reactive 
increase in synthesis of Factor VIII-related 
protein by vascular endothelium. In the 
final states, factor VIII levels fall probably 
due to increased catabolism. 
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Increased catabolism has been meas- 
ured directly for fibrinogen, platelets, pro- 
thrombin and plasminogen. In health, the 
fractional catabolic rate of fibrinogen is in- 
dependent of the total fibrinogen plasma 
pool. In hepatic failure the fractional 
catabolic rate is increased suggesting the 
addition of an unusual route of metabolism. 
Since the increase is returned towards nor- 
mal by heparin administration and is asso- 
ciated with small but significant increases 
of soluble fibrin monomer complexes and 
fibrin degradation products, this suggests 
an element of intravascular coagulation. 


Qualitative defects in synthesis of 
fibrinogen have recently been confirmed. In 
FHF the long thrombin and reptilase times 
are related to delay in the polymerization 
phase of fibrin monomer similar to that 
reported in some of the congenital dys- 
fibrinogenemias. 


Quantitative defects in synthesis may 
require replacement with fresh blood, fresh 
frozen plasma or coagulation factor con- 
centrates, in addition to parenteral Vita- 
min K. Transfusion usually fails to correct 
the prothrombin time, due to the short 
half-life of some factors and to the path- 
ological increase in catabolism. Quali- 
tative dysfibrinogenemia can probably be 
ignored, since many congenital disorders 
of this type show no sign of bleeding. The 
principle, however, that abnormal proteins 
with defective function can be synthesized 
may be of fundamental significance to 
the understanding of the condition. In- 
creased catabolism with its element of in- 
travascular coagulation is usually not 
severe, little if at all greater than that 
found after surgical operations or in nor- 
mal pregnancy. It shows a predisposition 
to intravascular fibrin deposition, however, 
which may cause organ damage if stimuli 
are accentuated as by infection or the 
transfusion of active coagulation factors in 
certain concentrates, or if normal com- 
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pensation is impaired, by the administra- 
tion of inhibitors of fibrinolysis. 


Heinrich Liehr, M.D., University of 
Wiirtzburg, West Germany, next discussed 
the Significance of Endotoxemia in FHF 
and its Clinical and Experimental Impli- 
cations.97-101 Endotoxemia occurs frequent- 
ly (63-100% ) in FHF. It is thought to con- 
tribute significantly to the liver injury and 
is believed to result from intestinal endo- 
toxin absorption, portal endotoxemia and 
insufficient clearance of endotoxins by the 
hepatic reticuloendothelial system (RES). 
The importance of the RES and endotox- 
emia can be demonstrated by an experi- 
mental model, galactosamine (GalN) hep- 
atitis in the rat. The liver injury in this 
model can be prevented by RES stimula- 
tion, or made fatal, with FHF, by RES 
blockage. Prior colectomy prevents the de- 
velopment of both GalN induced hepatitis 
and liver cell necrosis, although the bio- 
chemical response to GalN is still present, 
whereas administration of GalN together 
with sublethal doses of endotoxin leads to 
FHF, The complement system, activated. 
by endotoxins via the Cs-pathway, was 
found to be the ultimate mechanism of 
action leading to complement mediated 
cytolysis of hepatocytes and hepatitis. This 
is supported by the results obtained by 
using genetically CHso-depleted mice. 
These mice are refractory to the develop- 
ment of liver cell necrosis and hepatitis 
after GalN administration, although they 
develop endotoxemia. Whether the hepato- 
cyte membrane defect induced by galac- 
tosamine is also of significance as a pre- 
condition of liver cell necrosis has not yet 
been established. 


The GalN experimental model has 
some parallelisms with severe hepatic in- 
jury in man, such as the presence of 
endotoxemia, complement activation and 
viral-induced membrane defects. Certain 
extrahepatic manifestations of FHF such 
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as renal failure and consumption coagulo- 
pathy appear due to endotoxin action, both 
in the GalN model and in man. 


Both experimental and clinical data 
suggest that endotoxins are of pathogenetic 
significance in FHF and that FHF is the 
consequence of endotoxin action, and not 
vice versa. 


EmronLocy or FHF 


The conference next turned its atten- 
tion to this topic under the chairpersonship 
of Sheila Sherlock, M.D., Royal Free Hos- 
pital, London, England, 


James W. Mosley, M.D., University of 
Southern California, Los Angeles, CA de- 
scribed the role of Viruses in the Etiology 
of Fulminant Hepatic Failure. Type A 
hepatitis and type B hepatitis can now be 
specifically diagnosed; if the test results 
indicate neither, then non-A, non-B hep- 
atitis is the presumptive etiology. The 
patient with fulminant viral hepatitis who 
does not survive, however, presents special 
problems. Hepatitis A virus (HAV) is like- 
ly to be undetectable in fulminant cases 
unless the complication supervenes very 
early. HAV can be presumptively diag- 
nosed, however, if the patient has antibody 
detectable by immune electron microscopy 
(IEM) but not by immune adherence 
hemagglutination (IAHA). If the patient 
survives, the appearance of JAHA anti- 
body in convalescence is diagnostic. For 
type B hepatitis, the presence of HBsAg 
in the acute phase is strongly presumptive 
of a hepatitis B virus (HBV) etiology, and 
its disappearance in survivors is diagnostic. 
HBsAg negativity, however, does not rule 
out type B hepatitis; the finding of anti- 
HB. positivity and anti-HBs; negativity 
would also be diagnostic, as would the 
appearance of anti-HBs in convalescence 
when there is survival. If none of these 
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patterns is observed, then non-A, non-B 
disease is diagnosed presumptively. 


Rakela and co-workers in Los Angeles 
reviewed 125 cases of fulminant viral hep- 
atitis from 1969 to the present, and found 
that 60% had been HB;Ag-positive when 
tested on admission. The Coordinating 
Center for the Acute Hepatic Failure Study 
Group (AHFSG) evaluated sera from 49 
patients seen in 1975 and 1976 in all parts 
of the United States. Only 15 of these cases 
(31% ) were confirmed as HBsAg-positive. 
The differences in frequency of easily 
identified type B disease is undoubtedly 
due in part to the character of the patient 
populations served. Anti-HB, assays have 
not been completed, so that no definite 
statement can be made concerning relative 
proportions of HBsAg-negative cases of 
fulminant type B disease. Forty-two of the 
HBsAg-negative patients of Rakela, et al 
for whom sera were still available and all 
34 of the AHFSG’s patients were studied 
using the newly developed indices of HAV 
infection, resulting in detection of seven 
cases among the former and two among the 
latter, Reliability of the pattern of IEM 
positivity-IAHA negativity in the acute 
phase was supported by IAHA conversion 
in the three patients who survived. 


One patient in the Los Angeles series 
and three in the AHFSG series exhibited 
both HBsAg and an IEM-IAHA pattern 
compatible with type A hepatitis. Infec- 
tion by HAV and HBV have been reported 
to have occurred either simultaneously or 
in close proximity and the results indicated 
are compatible with the possibility. It is 
also plausible that such dual infections 
could more frequently lead to severe dis- 
ease including FHF. 


Common Nonviral Causes were then 
discussed by Jean-Pierre Benhamou, M.D., 
Hópital Beaujon, Clichy, France. Of 275 
French cases of FHF recently reviewed, 
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85% were attributed to viral hepatitis and 
only 15% (40 cases) to nonviral causes. 
The most common nonviral cause was toxic 
hepatitis (25 cases) due to such agents 
as white phosphorous, hydrocarbons and 
mushroom poisoning with Amanita phal- 
lalloides and related fungi. White phos- 
phorus ingestion, usually the result of 
suicide attempts, responds to early ex- 
change transfusion if administered before 
severe hepatitis develops. Hydrocarbon 
toxicity, often the result of industrial ex- 
posure, is associated with characteristic 
early confusion which may be a clue to 
diagnosis. Mushroom poisoning presents 
with a severe diarrheal prodrome and oc- 
curs in France most often among charac- 
teristic immigrant groups. Drug reactions 
(eight cases) were the second most com- 
mon nonviral etiology, with INH a com- 
mon offender. There is a suggestion that 
the simultaneous administration of rifam- 
picin accelerates the development of INH 
hepatotoxicity, Ischemic necrosis (four 
cases) and acute Wilson’s disease (three 
cases) constituted the remainder of the 
series. The ischemic necrosis was second- 
ary to Budd-Chiari syndrome in three in- 
stances and heart failure in one. Acute 
Wilson’s disease is characterized by very 
high serum and urine copper, acute intra- 
vascular hemolysis, and the development 
of hepatic failure with encephalopathy 
after two to six days. It has proved invari- 
ably fatal despite intensive copper chela- 
tion therapy. Since the use of drugs for 
suicide attempts, the consumption of wild 
mushrooms and industrial hygiene pro- 
cedures vary from country to country, the 
proportion of cases of FHF due to non- 
viral causes may also be expected to vary 
considerably. 


ASSESSMENT AND Prognosis IN FHF 


The seventh session was under the 
chairmanship of Fenton Schaffner, M.D., 
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Mount Sinai School of Medicine of the City 
University of New York. Sheila Sher- 
lock, M.D., Royal Free Hospital, Lon- 
don, England, discussed General Clinical 
and Biochemical Assessment of the Pa- 
tient.19?197 This report is based on 140 pa- 
tients with FHF in grade III or more 
coma seen at the Royal Free Hospital be- 
tween 1969 and 1976, A distinction has to 
be made between the prediction of which 
patient with acute hepatocellular disease 
will proceed to FHF and the assessment 
of the patient who is transferred to a spe- 
cial unit already in FHF. In predicting a 
fulminant course, age, sex (males at greater 
risk), obesity, immunological status, eti- 
ology, clinical course, state of conscious- 
ness, rate of development of jaundice and 
liver size are important. Predictive bio- 
chemical changes include drug levels (e.g. 
acetaminophen) and serial measurements 
of bilirubin, albumin, prothrombin and C; 
but not alphafetoprotein or transaminases. 
In particular, progressively falling levels 
of albumin, prothrombin and C3 suggest 
severe hepatic damage with impending 
failure. HBsAg should be measured but 
neither it nor other HBsAg-associated 
markers such as “e” seem related to devel- 
opment of a fulminant course. 


In established FHF with coma, a dis- 
tinction must be made between acute he- 
patic failure and acute superimposed on 
chronic liver disease. A long history, a 
very large, hard liver with a palpable 
spleen, spider nevi and poor nutrition 
clearly indicate the latter. Acute alcoholic 
hepatitis is placed somewhere between 
acute and acute on chronic. It should be 
treated as FHF. In view of the reports of 
acute Wilson's disease with FHF, eyes 
must be screened for Kayer-Fleischer 
rings. 

Proper management of cases in deep 
coma require serial measurements of con- 
sciousness, liver size, blood pressure, 
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blood glucose, serum electrolytes and cre- 
atinine, blood gases, blood clotting and 
urine output to promptly detect and deal 
with changes. 


The Neurologic Assessment of Hepatic 
Coma?°*: 10% was then described by Fred 
Plum, M.D., New York Hospital-Cornell 
Medical Center, New York, NY. Both 
accurate diagnosis and assessment of treat- 
ment in hepatic encephalopathy require at 
least a semiquantitative appraisal of clin- 
ical neurological status and how it changes 
from day to day. Neurologically, early 
hepatic encephalopathy produces varying 
degrees of bilateral forebrain dysfunction 
but relatively little direct impairment of 
brain stem function until the terminal 
stages of the disease. A persistent problem 
is that once confusion or stupor appear, 
many authors tend simply to classify the 
condition as hepatic coma, overlooking 
that the category includes wide differences 
in neurological function with correspond- 
ingly different potentials for recovery. As 
part of an international cooperative study 
between the Royal Victoria Hospital, New- 
castle on Tyne, UK and the New York 
Hospital-Cornell Medical Center for evalu- 
ating the outcome of patients with medical 
coma, a clinical coma profile or scale (Ta- 
ble I) for bedside use was developed that 
separately appraises the state of six dis- 
tinct forebrain and brain stem functions. 
The profile meets the requirements of sim- 
plicity, of showing only small interobserver 
inconsistencies and of giving a numerical 
score. It has been applied effectively in a 
prospective study of prognosis in over 300 
cases of medical coma including 33 pa- 
tients with hepatic encephalopathy. Re- 
sults indicate a high correlation between 
best-worst initial coma scores and similar 
outcomes; they also indicate that day to 
day changes in the score correlate well 
with improving or worsening outcomes. 
To date, the presence or absence of oculo- 
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TABLE I 
A CLINICAL COMA-PROFILE FOR BEDSIDE UsE* 


I. Verbal response IV. Oculocephalic- 


None oculovestibular 

Incomprehensible No reaction 

Confused Partial or 

Normal dysconjugate 

Full 
II. Eye opening Normal 
None 
Noxious stimuli V. Best motor response 
only None 
Verbal stimuli Abnormal extensor 
Spontaneous Abnormal flexor 
: Withdrawal or 
IIL Pupils localizes 

Nonreactive Obeys commands 

Sluggish NN 

Brisk IV. Respiration 
Nil on ventilator 
Irregular 
Regular > 22/min. 
Regular > 22/min. 


* Participants for the Coma Study include from 
the U.K.: D. Bates, N. E. F, Cartlidge, R. Knill- 
Jones, R. J. Leigh and D. Shaw: from the U.S.: 
J. E. Caronna, J. Dougherty, D. E. Levy, F. Plum 
and R. Van Uitert. 


vestibular reflexes is the best single predic- 
tor of outcome in patients with medical 
coma. 


As a follow-up to the preceding paper, 
Bruce MacGillivray, M.D., Royal Free 
Hospital, London, discussed The Electro- 
encephalogram in Acute Liver  Fail- 
ure,H9133 The EEG pattern changes in a 
predictable way in acute hepatic failure, 
in parallel with the clinical state. The 
changes are quantifiable by methods based 
on the frequency content and amplitude 
of the trace recorded under standard con- 
ditions. Using these technics, it is possi- 
ble to derive simple parameter synoptic 
curves which apply across most subjects 
and are useful in monitoring the clinical 
state. The triphasic wave is not specific to 
hepatic coma, occurs in about 10% of sub- 
jects but not in patients under 20 years of 
age. This suggests that it is a phenomenon 
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related to cerebral maturity. Although ar- 
guments have been advanced in favor of a 
variety of causal agents, no consistent cor- 
relation between any single factor and the 
observed EEG changes has been demon- 
strated. Detailed analysis of the EEG in 
liver disease offers some clues as to the like- 
ly mechanisms underlying the observed 
alterations but present knowledge of the 
nature of EEG generation is insufficient 
for these notions to be other than specula- 
tive. Some support is advanced for the hy- 
pothesis that there is a constitutional 
(genetic) component in the EEG changes, 
recognition of which may help to clarify 
some currently confusing observations. 


Liver Biopsy and Prognosis® 114, 115 
was then discussed by Pierre Opolon, 
M.D., Hópital Saint Antóine, Paris, France. 
In 1973, results were reported from per- 
cutaneous liver biopsy in 38 patients with 
FHF and coma, including serial biopsies 
in 22. With appropriate preconditions, the 
procedure was performed safely. Stereo- 
logical estimation of hepatocyte volume 
fraction (HVF) was correlated with levels 
of clotting factors, Early liver biopsy al- 
lowed estimation of prognosis in 55% of 
the cases. All patients with HVF of < 35% 
and thromboplastin time = 10% died; all 
patients but two with HVF = 35% and 
thromboplastin time > 10% recovered 
consciousness (n = 9) or at least showed 
evidence of marked liver regeneration 
(n = 2). On serial liver biopsy, a signif- 
cant increase in hepatocyte volume and 
clotting factors was observed only in pa- 
tients who ultimately recovered conscious- 
ness. The estimated liver cell mass after 
regeneration in patients who recovered 
consciousness was invariably = 45% and 
< 45% in the patients who did not. Two 
further series have confirmed these obser- 
vations. More recently, in a retrospective 
study of 21 fatal cases with both serial liver 
biopsies and autopsy examination, HVF 
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did not increase during course of the ill- 
ness (early liver biopsy = 23% + 17%, 
postmortem liver biopsy = 24% + 17%). 
Hence, estimation of HVF on liver biopsy 
during FHF allows good estimation of 
liver cell mass and ultimate prognosis in 
approximately 50% of cases. Moreover, 
serial liver biopsy may be particularly use- 
ful to assess liver regeneration. 


Joseph R. Bloomer, M.D., Yale Uni- 
versity, School of Medicine, New Haven, 
CT, reported on the Prognostic Value of 
Alpha-Fetoprotein in FHF.!:6120 By radio- 
immunoassay, serum levels of a-fetoprotein 
(AFP) are frequently elevated in nonneo- 
plastic hepatic diseases in which there is 
prominent necrosis and inflammation of the 
liver parenchyma. Evidence suggests that 
this reflects hepatic regeneration, rather 
than being directly related to necrosis 
per se, Serum AFP was measured serially 
in 12 patients with massive hepatic necro- 
sis in order to determine the onset of in- 
creased serum AFP, since this may pro- 
vide information concerning the course of 
regeneration. Ten patients had viral hepa- 
titis, one halothane hepatitis and one mas- 
sive ischemic necrosis. Eleven of the pa- 
tients died. The duration of illness was 
dated from the onset of the first symptoms 
attributable to liver disease. Increased 
serum AFP (> 40 ng./ml.) was not ob- 
served in any patient before the ninth day 
of illness, Levels rose significantly, how- 
ever, in eight of the nine patients who 
died between the 10th and 60th day and in 
the one patient who survived. All nine pa- 
tients with increased levels of serum AFP 
exhibited histological evidence of hepatic 
regeneration. These findings indicate that 
the rise in serum AFP following massive 
hepatic necrosis is related to the dura- 
tion of survival after the onset of illness 
but does not necessarily imply ultimate re- 
covery. If serum AFP accurately reflects 
the time course of hepatic regeneration, 
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it would appear that regeneration in FHF 
is delayed until the second week of illness. 


Another paper in this session was pre- 
sented on the Galactose Elimination Ca- 
pacity as a Prognostic Index in FHF by 
Niels Tygstrup, M.D., University Hospital, 
Copenhagen, Denmark, Most so-called liver 
function tests do not truly reflect the func- 
tional capacity of the liver. Tests which ac- 
curately determined functional capacity or 
“functional hepatic mass” might be of par- 
ticular value in assessing both initial prog- 
nosis and response to therapy in FHF. 
Therefore, in 25 patients with FHF the 
prognostic value of a qualitative liver 
function test, the galactose elimination ca- 
pacity (GEC), as assessed and compared 
with routine liver tests and clinical fea- 
tures. 


GEC was significantly higher 
(P < 0.05) in the five patients who sur- 
vived than in the 20 patients who died. 
None of the other routine liver tests was 
significantly different between survivors 
and nonsurvivors. Patients with GEC be- 
low 12.8 pmol./min./kg. invariably died. 
Among patients who died despite GEC 
greater than 13 umol., most had a subacute 
course of the disease. Quantitative liver 
tests, such as the GEC may be useful in 
estimation of prognosis and/or therapeutic 
response, Such procedures may identify 
cases with a high chance for spontaneous 
survival, thus avoiding dangerous experi- 
mental therapies. 


Hepatic REGENERATION: NORMAL 
REGULATION, ABNORMALITIES IN FHF: 
POSSIBLE THERAPEUTIC ÍMPLICATIONS!21-125 


A special lecture was delivered by 
Nancy Biicher, M.D., Massachusetts Gen- 
eral Hospital, Boston, MA. Partial hepa- 
tectomy in the rat induced a rapid burst of 
proliferative activity, Hepatic regeneration 
was greatly delayed' and. diminished in 
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partially hepatectomized rats, surgically 
deprived of portal splanchnic viscera and 
a portal blood supply; it was restored to 
the normal rate by continuous infusion of 
insulin and glucagon but not by either hor- 
mone alone. Similarly, continuous infusion 
of these two hormones into mice with 
100% lethal viral hepatitis (A-59 murine 
hepatitis virus) doubled mean survival 
time and led to recovery in 40%; insulin 
alone had much less effect and glucagon 
none. Hence, in two animal models in- 
volving extensive liver loss or necrosis, in- 
sulin and glucagon acted synergistically 
to enhance hepatic growth and function. 


In normal rats partial hepatectomy 
was followed by an abrupt fall in portal 
vein insulin and a sharp rise in glucagon 
content, consistent with a relatively low 
dose of insulin and a high dose of glucagon 
empirically determined to be optimal in the 
above rat and mouse models. Although the 
pancreatic hormones greatly potentiate, 
they do not initiate hepatocyte proliferation. 
In the case of mouse hepatitis the hormones 
also are protective. The means by which 
these effects are implemented are being 
sought; possible roles of cyclic nucleotides 
and newly discovered phosphorylated nu- 
cleotides are currently under study. 


Many hepatic growth-regulatory fac- 
tors have been proposed. Growth regula- 
tion may reside in particular combinations 
of such factors specific for each cell type. 
A promising approach to FHF may be to 
discover and apply knowledge of these fac- 
tors both to provide possible protection 
from continuing injury and to promote re- 
pair and regeneration. 


Causes or DEATH In FHF® 


A detailed review was presented by 
Bernard Rueff, M.D., Hôpital Beaujon, 
Clichy, France, The study was based on 210 
cases which had been treated only with 
glucose, antibiotics and ventilatory assist. 
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As in the earlier British review, the largest 
single cause of death was neurologic compli- 
cations, which accounted for 67% in the 
French series (half with cerebral edema), 
and only 35% in the British. In both 
series, the incidence of cerebral edema 
was higher among younger patients. Bac- 
terial infection (1396), massive gastroin- 
testinal hemorrhage (1296) and hemody- 
namic deaths (896, half with cardiac fail- 
ure) were the other major causes of demise 
in the French series. As in the earlier re- 
port, thrombocytopenia was a major factor 
associated with a high risk of bleeding. 
Pancreatitis was found in several instances, 
even in the absence of steroid therapy. Ap- 
proximately two-thirds of the cases devel- 
oped elevated o-fetoprotein levels but only 
10% had histologic evidence of regener- 
ation. 


Identification of the causes of death 
may be crucial in improving survival if 
specific therapy for the complications iden- 
tified is available. The data suggest that 
a major effort is required to understand the 
mechanisms and to evolve effective treat- 
ment for the edema of FHF. This compli- 
cation does not appear to result solely from 
the use of experimental therapies, sucli.as 
charcoal perfusion. due 


TREATMENT OF FHF 


This session was directed by Allan C. 
Redeker, M.D., University of Southern 
California, Los Angeles, CA. The first 
speaker, James W. Mosley, M.D., Uni- 
versity of Southern California, Los An- 
geles, CA, discussed Effects of Improved 
Intensive Care on Survival!?9 Although 
massive hepatic necrosis was a recognized 
complication of viral hepatitis 60-90 years 
ago, the encephalopathy of FHF was suffi- 
ciently well recognized only in the 1940's 
to permit antemortem diagnosis and assess- 
ment of survival. The literature, however, 
is a poor guide to changes in prognosis, be- 
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cause of the tendency to report single or 
small groups of cases when they happen 
to be nonfatal. Even larger series are not 
necessarily representative. Nevertheless, 
survival from FHF in the 1940s and 1950's 
was apparently no more than 10%. In con- 
trast, two recent cooperative series from 
the United States indicated over all sur- 
vival of 26%. Even with patients present in 
stages III or IV coma, survival is now 21%. 
These estimates suggest that there has been 
a small improvement in survival over the 
last two to three decades. None of the 
therapies during that time seems likely to 
have been responsible for any improve- 
ment in outlook. The monitoring of vital 
functions and immediate intervention in 
cardiac, respiratory and other emergencies, 
however, has developed rapidly in the last 
15 years. The need for such services in 
acute hepatic failure is easily illustrated. In 
a recent study, 39% of patients experienced 
cardiac arrhythmia or arrest, 41% had res- 
piratory distress or arrest and 32% had 
gross gastrointestinal bleeding, all of which 
can now be handled effectively in the set- 
ting of an intensive care unit, The appar- 
ently improved survival in some studies in- 
volving new methods of treatment may be 
due more to the proximity of an unusual 
number of physicians and nurses concerned 
with the success of the new procedure and 
to expert intensive care than to the pro- 
cedure itself. This is one of the reasons why 
randomized rather than historical controls 
are so essential to the assessment of such 
procedures. Indeed, it is plausible that the 
over all fatality rate could probably be 
improved further if all patients with acute 
hepatic necrosis were managed in regular 
intensive care units instead of the isolation 
rooms which prevent some patients from 
receiving the close observation they re- 
quire. 


Arnold L. Smith, M.D., Childrens Hos- 
pital, Boston, MA, followed with a presen- 
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tation on the Management of Cerebral, 


Edema in Reye’s Syndrome: Its Contribu- 
tion to Ultimate Outcome.!?7331 Virus-in- 
duced, acute mitochondrial damage in vir- 
tually every organ system appears to be the 
basic lesion in Reye's syndrome. The bio- 
chemical changes in the serum are dra- 
matic but the mitochondrial enzymatic de- 
ficits are transient. Milder illness is associ- 
ated with complete recovery regardless of 
the type of therapy. Death, when it occurs, 
is almost always due to cerebral edema. A 
staging system based on neurological and 
encephalographic criteria allows more exact 
definition of severity of disease. Intensive 
anticerebral edema therapy administered 
according to the severity of brainstem signs 
(a sluggish pupillary reaction, slow occulo- 
vestibular reflex and absent ciliospinal re- 
flex) to ten patients with Stage IV disease 
(uniformly fatal with simple supportive 
care) permitted a 50% survival rate, Intra- 
cranial pressure monitoring in four patients 
by means of a ventricular cannula docu- 
mented a correlation between increased 
intracranial pressure and neurologic deteri- 
oration. Intravenous mannitol was admin- 
istered when intracranial pressure exceeded 
15 mm. Hg., or when cerebral perfusion 
was less than 50 mm. Hg. One of four pa- 
tients experienced cerebral death with low 
intracranial pressure. Methods reducing in- 
tracranial pressure in Stage IV Reye's Syn- 
drome will permit an increased survival, 1t 
has yet to be established whether such ap- 
proaches are relevant to the cerebral prob- 
lems observed in the conventional FHF. 


Nigel Stanley, M.D., Middlesex Hos- 
pital, London, England, reviewed  Res- 
piratory Aspects of Therapy. Pulmonary 
complications are common terminal events 
in FHF and endotracheal intubation should 
be performed at the onset of coma to pre- 
vent aspiration and to facilitate bronchial 
cleansing. The detrimental .effects of cere- 


bral hypoxia should be avoided by oxygen 
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administration. Restoring normal arterial 
saturation may require high concentra- 
tions of inspired oxygen in cases with pul- 
monary edema, arteriovenous anastomoses 
and pneumonia, which behave physiologi- 
cally as right-to-left shunts, Refractory ar- 
terial hypoxemia .im severe pulmonary 
edema may respond.to mechanical ventila- 
tion with positive end-expiratory pressure 
(PEEP). Oxygen should also be given to 
improve cerebral oxygen delivery in cases 
with anemia or shock, who may have brain 
tissue hypoxia even when the arterial satu- 
ration is normal: No attempt should be 
made to correct the usual hypocapnia in 
FHF and assisted ventilation may be help- 
ful in the 5-10% of cases with a respiratory 
acidosis. The acid-base state should always 
be checked in patients who have received 
respiratory depressant drugs, such as seda- 
tives and in those with co-existing chronic 
lung disease. The benefits, however, of im- 
proving the blood gases by mechanical 
ventilation, especially when using PEEP, 
must be weighed against its possible ad- 
verse effects on cerebral and hepatic cir- 
culation. 


Steven Schenker, M.D., Vanderbilt 
University, Nashville, TN, contributed a 
paper on Treatment of Delirium Accom- 
panying Hepatic Encephalopathy in Fulmi- 
nant Liver Failure, 19218 Delirium may oc- 
cur at the onset of or with resolution of 
hepatic coma accompanying FHF. It is 
often brief and, when not associated with 
convulsions, may be treated without drugs, 
by good nursing care alone. Severe and/or 
prolonged delirium, especially accompanied 
by convulsions, requires drug therapy. The 
ideal drug for such patients should have: 
l. a rapid titratable effect. 2. a short dura- 
tion of action, 3. normal binding to plasma 
proteins, 4. not unduly depress the cerebral 
"receptors" involved in maintenance of 
consciousness, and 5. not interfere signifi- 
cantly with vital functions (i.e. respiration, 
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blood pressure). No known drug satisfies 
all these criteria. Of available drugs, there 
are no data at all about chlordiazepoxide 
(Librium®) and paraldehyde. Intravenous 
diazepam (Valium®) has a rapid, easily 
titratable effect and an elimination half-life 
of 20-100 hours (proportional to age) in 
normal man. With liver disease the half-life 
for total drug approximately doubles and 
clearance falls appropriately. These effects 
may be exaggerated if plasma protein bind- 
ing of diazepam is decreased in FHF, as it 
is in cirrhosis. In cirrhotics there is sugges- 
tive evidence for increased sensitivity of 
the brain to diazepam, especially with de- 
creased serum albumin, The elimination of 
phenobarbital is normal in patients with 
hepatitis and only slightly prolonged in 
those with cirrhosis. The half-life of the 
drug, however, is long (85 hours). It may 
depress vital centers and brain sensitivity 
to it in patients with liver disease is un- 
known. Oxazepam (Serax®) is metabolized 
and eliminated normally and is bound nor- 
mally to plasma proteins in patients with 
liver disease. The drug has a short half-life 
(six hours) but cerebral sensitivity to it 
has not been studied. It can only be given 
orally with peak blood level occurring at 
about three hours. The pharmacokinetics of 
another benzodiazepine, Lorazepam, which 
is inactivated like oxazepam by glucuroni- 
dation but is available for intravenous use, 
are now being investigated. Preliminary data 
suggest that it has a half-life of about 24 
hours which is only a little prolonged with 
liver disease. With severe chronic liver dis- 
ease plasma drug binding is depressed but 
is essentially normal in acute hepatitis. The 
sensitivity of the brain to this drug in 
patients with liver disease is unknown. In 
summary: 1. little is known about the use 
of sedatives/tranquilizers in patients with 
acute or chronic liver disease; 2. when se- 
dation is necessary, individual titration of 
dose to response is essential; 3, if oral ther- 
apy is possible, oxazepam presently seems 
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TABLE II 
Treated Placebo 
No. |Survived| No. |Survived 

Ware, et al, 
Dallas (1974) 4 0 11 T 
Redeker, et al, 
Los Angeles 
(1976) 17 6 16 6 
Gregory, et al, 
Palo Alto 
(1976) 4 0 3 2 
EASL 
(1976) 23 3 18 2 
Total 48 9 48 17 


to be the drug of choice and 4, if intra- 
venous therapy is essential, then judicious 
use of small doses of Valium or perhaps 
Lorazepam (if further validated and com- 
mercially available) would be reasonable. 


Burton Combes, M.D., University of 
Texas, Southwestern Medical School, Dal- 
las, TX, next summarized the Current 
Status of Corticosteroids in the Treatment 
of FHF.!?6 136-140 The rationale for the use 
of corticosteroids in FHF rests on the pre- 
sumption that the anti-inflammatory effect of 
steroids will limit the amount of parenchy- 
mal cell necrosis irrespective of the cause. 
The first reports of efficacy with these 
agents appeared in the early 1950's. Fur- 
ther uncontrolled experiences supporting 
steroid therapy in FHF were published 
and the use of these drugs in this condition 
became standard practice in many places. 


Only recently have efforts been made 
to assess the usefulness of steroid therapy 
in FHF in a randomized controlled and 
prospective manner. Data from four small 
studies addressing this question are cur- 
rently available with the results shown in 
Table If 
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These data do not show an advantage 
of steroid therapy but should not be inter- 
preted as showing a disadvantage from 
such treatment. Definitive information on 
the value of corticosteroids in FHF should 
soon become available from the prospec- 
tive cooperative study being conducted by 
the Acute Hepatic Failure Study Group 
under the auspices of the AASLD. 


E. Anthony Jones, M.D., Liver Unit, 
NIH, Bethesda, MD, followed with a dis- 
cussion of Possible Adverse Effects of 
Corticosteroids on Nitrogen Metabolism in 
FHE.1%t-1% Definitive data on the effects of 
corticosteroids on nitrogen metabolism in 
patients with FHF are not available. Rele- 
vant data in patients with chronic hepato- 
cellular disease, however, suggest that they 
probably have quantitatively appreciable 
and potentially adverse effects in FHF. In 
such patients, prednisolone was associated 
with a significant increase in the plasma 
urea concentration, the body urea pool and 
the synthetic rate of urea. Probable mech- 
anisms for the increased incorporation of 
nitrogen into urea include increased liber- 
ation into the circulation of nitrogenous 
substances, including ammonia, as a result 
of corticosteroid-augmented protein catab- 
olism in peripheral tissues and increased 
liberation of ammonia in the intestine. Fur- 
ther studies of the urea synthetic rate and 
intestinal ammonia liberation, in other pa- 
tients, confirmed that an increase in plasma 
urea concentration results in more substrate 
for the generation of ammonia in the in- 
testine. In FHF an adverse effect of cortico- 
steroids may arise if an increased load of 
nitrogenous compounds, including ammo- 
nia, from peripheral tissues is inadequately 
metabolized by the liver and if the prevail- 
ing synthetic rate of urea, which could be 
subnormal, is increased by treatment. The 
data suggest that the magnitude of such 
adverse effects could exceed the generation 
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of 116 mg. additional ammonia nitro- 
gen/kg./day. 

Peter T, Flute, M.D., St. Georges Hos- 
pital, London, England, then reviewed the 
rationale for the Prophylactic Treatment 
of Coagulopathy. Severe gastrointestinal 
bleeding occurs in up to half the patients 
with fulminant hepatic failure. All patients, 
however, show multiple coagulation factor 
deficiencies and bleeding is not directly re- 
lated to the severity of the observed changes. 
Prophylaxis of bleeding may attempt to im- 
prove hemostasis efficiency or attempt to 
reduce the challenge to hemostasis. The 
first objective involves the parenteral ad- 
ministration of Vitamin K and the replace- 
ment of coagulation factor deficiencies by 
transfusion. Fresh frozen plasma, which 
contains all coagulation factors, given in 
amounts up to 212 ] daily, fails to com- 
pletely correct the prothrombin time in 
severe cases and carries problems of fluid 
and sodium load. Coagulation factor con- 
centrates do not include Factor V, many 
do not include Factor VII and all carry the 
risk that activated coagulation factors may 
increase the already established tendency 
to intravascular coagulation. Recent un- 
published observations from King's College 
Hospital, London, collected by Dr. Roger 
Williams, failed to show any prophylactic 
benefit from fresh frozen plasma transfu- 
sion on the incidence of severe gastroin- 
testinal bleeding in patients with grade IV 
coma. The alternative objective, reduction 
of the challenge, appears to be met by 
powerful inhibition of gastric acid secre- 
tion. A randomized trial of cimetidine, in a 
dose monitored to keep the gastric pH 
above 5, appeared to virtually eliminate 
the occurrence of gastroduodenal erosion 
and, therefore, severe bleeding in a similar 
group of patients. 


Jean-Pierre Benhamou, M.D., Hópital 
Beaujon, Clichy, France, concluded the 
session with a review of the Current Status 
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of Cross-Circulation.!** This therapy, which 
involves supplying the comatose patient 
with FHF with arterial blood from a hu- 
man donor with normal liver function, 
while returning venous blood from patient 
to donor, has had a variable degree of suc- 
cess in the 21 reported but uncontrolled 
cases. In six new personal cases, in whom 
blood was exchanged at a rate of 50-200 
ml./min. for one to three days, the author 
saw no evidence of clinical improvement. 
In order to investigate the reason for this 
failure, hepatectomized dogs in deep coma 
were cross-circulated with normal dogs and 
EEG improvement was used as evidence 
of a beneficial effect. Two different circuits 
were employed. EEG improvement was 
achieved using a systemic to portal ex- 
change circuit at lower flow rates than 
were required by a systemic-systemic cir- 
cuit. Nevertheless, even with the former 
circuit, which would be difficult to estab- 
lish clinically, flow rates equivalent (in 
man) to 800 ml./min. were required to 
achieve beneficial effects. Hence, failure of 
clinical cross-circulation in man may prin- 
cipally reflect the inability to achieve ad- 
equate blood exchange rates between pa- 
tient and donor. 


ARTIFICIAL HEPATIC SUPPORT SYSTEMS 


The introductory paper of the final 
day, Possible Importance of Treatment 
Schedule on Effectiveness of Artificial 
Hepatic Support Systems”. The introduc- 
tory paper, Possible Importance of Treat- 
ment Schedule on Effectiveness of Artificial 
Support Systems in FHF® 150-152 was given 
by Paul D. Berk, M.D., Liver Unit, NIH, 
Bethesda, MD, Poor results of conven- 
tional therapy have led to increasing inter- 
est in artificial support systems for FHF. 
Lacking a detailed understanding of the 
biochemical disturbances to be corrected 
by such devices, both their design and the 
schedule in which they are employed are 
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largely empirical. The present study sug- 
gests that, in addition to device design, 
appropriate choice of schedules may be an 
important factor in the successful treatment 
of FHF by artificial hepatic support sys- 
tems. Arousal of patients in coma from 
FHF is reported to occur 12-24 hours after 
charcoal hemoperfusion (HP) rather than 
during the procedure. This has been attrib- 
uted to the depletion of a “toxin” from 
a slowly exchanging extravascular pool 
(SEEVP) such as brain or CSF. In order 
to investigate the effects of HP schedule 
on the kinetics of depletion of SEEVP’s, a 
computer was used to simulate the effects 
of albumin-agarose HP on the plasma un- 
conjugated bilirubin (UCB) concentration 
([UCB]) and the mass of UCB in the 
SEEVP (Mocs) of a patient with Crigler- 
Najjar syndrome, for whom baseline 
data including [USB] = 25 mg.% and 
Mucs = 258 mg. were obtained from stud- 
ies of radiobilirubin kinetics. Simulated 
effects of a single 4-hour HP indicated a 
continued fall in Mucs after termination of 
treatment, with a nadir at 24 hours. Treat- 
ment 4 hr./day (standard treatment) re- 
quired == 4 days to reduce Mvcs to normal 
(< 63 mg.) and [UCB] to consistently 
< 6 mg.% whereas continuous HP normal- 
ized both by 24 hours. In contrast to stand- 
ard treatment, normalization of Mucs could 
be achieved much more rapidly (ie. by 
< 32 hours) by various other schedules, 
the simplest involving only a single addi- 
tional 4-hour HP midway through the first 
day of treatment. By analogy, this study 
suggests that simple alterations in the 
schedule of HP in FHF might accelerate 
depletion of the SEEVP of “toxin,” thereby 
promoting earlier arousal, less cerebral 
edema and associated brain damage and 
more frequent survival. The results also 
indicate that further basic research on the 
pathogenesis of coma in FHF may have 
immediate application in the design and 
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utilization of artificial hepatic support de- 
vices. 


HEMODIALYSIS IN FHF 


The first paper, Design and Properties 
of New Membranes: Effect on Solute Re- 
moval and Protein Loss15335? was given by 
Andre Sausse, M.D., Rhone-Poulenc Re- 
search Center, Paris, France. Use of hemo- 
dialysis in FHF is controversial. Lack of 
precision in appreciation of the real mass 
transfers (Mr) during HD may be an ex- 
planation, Mr is a function of predialysis 
plasma concentration (Co), dialyzer clear- 
ance (K) and run duration (t). K depends 
on numerous parameters, mainly blood and 
dialysate flow rates (Qs and Qp) and dia- 
lyzer over all permeability (ho), which in 
turn is a function of membrane effective 
area (A) and membrane permeability 
(hm). The latter becomes increasingly crit- 
ical as the molecular weight (MW) of the 
solute to be removed increases. The spec- 
trum of hy versus solute MW characterizes 
the polymer matrix of the membrane for a 
definite thickness. For example, hm with Cu- 
prophan PT 150 (thickness 21 u) and R.P. 
polyacrilonitrile AN 69 (thickness 31 p) 
for urea (MW = 60) are 555 and 880-10-* 
cm./mm. respectively; for Vitamin Bi» 
(MW = 1355) 41 150:10* cm./min. 
and for inulin (MW = 5,200) 4.2 and 
40-10-* cm./min. Hydraulic permeabilities 
are 3.8 and 50°10- ml./min./mm. Hg./m? 
respectively. 


Since a clear understanding of what 
should be removed from plasma is not 
available, the membrane should allow the 
slowest possible decrease of hw versus the 
increase of solute MW which does not lead 
to substantial mass transfer of plasma pro- 
teins. This may be obtained with a rejec- 
tion coefficient above 99% for albumin 
(MW 65,000). Membrane performances 
during HD are modified by the properties 
of the blood-membrane interface, such as 
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protein absorption and fibrin and/or cell 
deposition. It is obvious that mass trans- 
fers are smaller in vivo than in vitro. 


Clinical differences between high per- 
formance HD (i.e. with membrane having 
a broad MW permeability spectrum) and 
conventional HD in FHF suggest that some 
high MW solutes are involved in hepatic 
coma. In a pure diffusion process, even 
with a high permeability membrane, Mi 
are limited to solutes below 5,000-10,000 
MW. Successful removal of “toxins” is diffi- 
cult to infer from simple pre- and post-HD 
plasma concentration comparisons, as long 
as body compartments, metabolic trans- 
formations and/or generation rate are not 
taken into account. An accurate measure- 
ment of removal may be obtained, however, 
from dialysate analysis. Understanding of 
the properties of various dialytic mem- 
branes may help indirectly to elaborate a 
biological model of FHF. 


V. Nusinovici, M.D., Hôpital Saint- 
Antôine, Paris, France, next discussed the 
Effects of Hemodialysis with a Polyacryloni- 
trile Membrane (PAN HD) in FHF.7* 158-160 
Thirty-seven patients with FHF (35 in 
grade IV coma, two in grade III coma) un- 
derwent 161 PAN HD using a disposable 
RP06 hemodialyzer. Blood flow-rate aver- 
aged 200-400 ml./min.; dialysate flow-rate, 
500-1,000 ml./min. Continuous EEG re- 
cording showed improvement in 29 out of 
55 recorded HD. Recovery of consciousness 
(RC) was total in 16 patients (43.596) of 
whom eight (21.5% ) survived. Mean dura- 
tion of coma until death or decerebration 
was eight days (range 1-38). In a previous 
series of 108 similar patients RC rate aver- 
aged 25%, survival rate 20% and mean 
duration of coma four days (range 1-13). 
RC was not related to initial factor V 
levels. Death in the eight patients who ini- 
tially recovered consciousness was related 
to intercurrent complications (three cases) 
or lack of liver regeneration (five cases). 
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Mean hepatocyte volume fraction (post- 
mortem) averaged 24% in patients who 
transiently recovered consciousness and 
17% in patients who did not. 


Plasma ammonia and unbranched 
amino acid (AA) levels were significantly 
lowered after HD (approximately 25-30%). 
Branched AA increased slightly although 
its transfer into the dialysate was not in- 
ferior to that of the unbranched AA. Trans- 
fer of ammonia and AA into dialysate was 
higher in patients who did recover consci- 
ousness. The initial (val + leu + isoleu) / 
(phe + tyr) molar ratio was significantly 
lower in patients without RC (0.60 vs. 
0.89) and increased after PAN HD (with- 
out RC = 0.91, with RC = 1.03). Plasma 
free fatty acid levels did not change and 
no transfer into the dialysate was observed. 
Hence, after PAN HD for FHF with stage 
II-IV coma, total recovery of consciousness 
was observed in 43.5% of patients but sur- 
vival rate was unchanged (21.5%). Plasma 
ammonia was significantly lowered and AA 
imbalance partially corrected. The precise 
role of PAN HD in the treatment of FHF 
requires further investigation. 


Hemodiafiltration | Methodology,!51-165 
a new principle with possible application 
to FHF, was described by Lee Henderson, 
M.D., Veterans Administration Hospital, 
San Diego, CA. Blood cleansing by hemo- 
dialysis is inherently size discriminatory. 
The process is diffusion based and solutes 
of large molecular weight diffuse less 
readily than solutes of small molecular 
weight. In general, the clearance from 
blood across a hemodialyzer will be equal 
to or greater than that for the human kid- 
ney for solutes of up to 300 MW, The hu- 
man kidney does not cleanse blood dif- 
fusively but rather by convection. The 
glomerulus is a hydrostatically driven ultra- 
filter that exhibits a filtrate to filtrand ratio 
for egg albumin (43,500 daltons; radius 
from diffusion coefficient = 28.5 A) of 
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0.22 and totally excludes albumin at 68,000. 
Hemodiafiltration, a new technic being 
evaluated for the treatment of uremia, de- 
liberately mimics glomerular function in 
that an ultrafiltration membrane is used 
with a hydrostatic pressure gradient. De- 
sign of the membrane in terms of sieving 
coefficient was undertaken to permit unin- 
hibited passage of insulin (5,200 MW) with 
virtually complete retention of albumin. 
There are 1.6 sq. meters of membrane area 
in the clinical diafilter currently being 
tested. Its routine application in uremic 
patients has been for four to six hours per 
treatment, with 50-100 liters of solution ex- 
changed during that time period. Solutes 
of up to 5,000 daltons are cleared at a rate 
of 100 cc./min. during this period, Changes 
noted with the improved solute clearance 
pattern have included improvement in 
blood pressure control, improvement in the 
EEG and changes in concentration of a 
variety of polypeptide hormones commonly 
present in uremic whole blood. To the 
extent that FHF involves accumulation of 
toxins with molecular weights beyond the 
range effectively removed by conventional 
hemodialysis, hemodiafiltration may repre- 
sent a reasonable approach to their re- 
moval. 


SORBENTS IN ARTIFICIAL LIVER SUPPORT 
DEVICES 


Thomas M.S. Chang, M.D., McGill 
University, Montreal, Canada, served as 
chairman of the first of two sessions on 
this topic. Robert L. Dedrick, M.D., NIH, 
Bethesda, MD, initiated this topic by dis- 
cussing Hemoperfusion Through Sorbents: 
Introduction and Principles.!*6-16% Sorbents 
are used extensively for industrial purifica- 
tion and separation processes. Their origins 
may be found in early recorded history and 
the world literature contains many thou- 
sands of individual citations. Application 
of sorbents to removal of endogenous and 
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exogenous substances directly from flowing 
blood is a rather recent development. The 
use of a packed bed of sorbents for correct- 
ing biochemical abnormalities has consider- 
able appeal because of its inherent sim- 
plicity, easy control of hemodynamic per- 
formance, large surface area for transfer, 
high capacity and broad spectrum of sorp- 
tion. The latter results, in part, from the 
fact that the solute to be removed comes 
in direct contact with the sorbent and need 
not traverse a membrane. Major emphasis 
has been placed on activated carbon, which 
has usually been coated for enhanced bio- 
compatibility and control of embolization 
of small particles. Such coating may pro- 
duce a significant decrease in the rate of 
adsorption but uncoated carbon rapidly ad- 
sorbs protein so that the rate of adsorption 
of small molecules is also reduced. While 
understanding of the thermodynamics and 
kinetic factors related to device perform- 
ance is somewhat limited, even this limited 
understanding has not generally been ap- 
plied comprehensively to device design. 
Neither the effect of protein on adsorption 
nor the competitive nature of adsorption 
from complex mixtures has received ad- 
equate attention and the possibility of 
catalytic activity of the sorbent has been 
largely ignored. Careful design is quite 
complex because the adsorption process is 
intrinsically nonlinear. Device clearances 
may approach blood (or plasma) flow rate 
or be limited by diffusion effects and 
sorbent saturation. 


Roger Williams, M.D., Liver Unit, 
King’s College Hospital, London, England, 
followed, discussing HEMA Coated Char- 
coal Hemoperfusion and RP6 Membrane 
Dialysis: Comparison of Results and Bio- 
compatibility. Initial work on artificial liver 
support was based on extracorporeal perfu- 
sion using activated charcoal. This was 
coated with an acrylic hydrogel to reduce 
loss of formed blood elements. Early re- 
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sults were encouraging as 14 (38% ) of the 
first 37 patients treated survived and in this 
initial series few untoward side-effects 
were observed. Subsequently, however, 
many patients became seriously hypoten- 
sive during treatment and this was associ- 
ated with a marked decrease in survival, 
only three of the remaining 32 patients 
treated with charcoal hemoperfusion sur- 
viving. The cause of the hypotension was 
thought to be release of vasoactive sub- 
stances from platelet aggregates, which 
were demonstrated in blood leaving the 
charcoal column using the Swank screen 
filtration technic. A series of studies is be- 
ing conducted to determine the reason for 
this apparent change in biocompatibility. 
New technics for standardizing charcoal 
preparations and possible approaches to 
improving the underlying platelet detect 
which develops in liver failure are being 
explored. 


The use of hemodialysis with a poly- 
acrylonitrile membrane (RP6, Rhone Pou- 
lenc, Paris, France) has recently been as- 
sessed. This membrane allows a similar 
range of small and middle molecular weight 
molecules to be rapidly removed from the 
circulation. To date, 25 patients have been 
treated using this membrane. Liver func- 
tion in these 25, assessed by the maximum 
prolongation of the prothrombin time, was 
even worse than in the initial series of pa- 
tients treated by charcoal hemoperfusion. 
Nine (36%) have survived. Hypotension 
was less pronounced, the majority of in- 
stances responding to volume expansion 
and platelet aggregation was seen only in 
one patient, During hemodialysis there was 
a significant removal of ammonia, free fatty 
acids, bile acids and, in particular, amino 
acids. There was an excellent correlation 
between the plasma phenylalanine and 
tyrosine levels and the patients’ level of 
consciousness. Prospective serial measure- 
ments of these amino acids may in the fu- 
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ture allow the optimal duration and fre- 
quency of dialysis to be determined. 


In his subsequent discussion, G. Brun- 
ner, M.D. pointed out that charcoal perfu- 
sion removes epinephrine, norepinephrine, 
T3, aldosterone, insulin and other desirable 
compounds from the blood. In the critically 
ill patient, depletion of some of these crit- 
ical materials may have important con- 
sequences and should be considered a po- 
tentially serious disadvantage of a nonspe- 
cific adsorbent. 


Thomas M. S. Chang, M.D., McGill 
University, Montreal, Canada, compared 
the above with Albumin-Cellulose Ni- 
trate Coated Charcoal Hemoperfusion in 
FHF.!'91'* There is a good correlation be- 
tween blood compatibility and the in vivo 
maintenance of high in vitro clearance 
characteristics of a hemoperfusion system, 
Thus, in the case of albumin-cellulose ni- 
trate coated charcoal, detailed study on 
blood compatibility shows a minimum de- 
position of platelets and fibrin on its sur- 
face and a corresponding maintenance of 
a high in vivo clearance for small, large and 
some protein-bound molecules. In a study 
of albumin-cellulose nitrate coated char- 
coal hemoperfusion therapy in FHF with 
Grade IV coma (conducted in Canada, 
Germany and Japan) 72% of patients im- 
proved their state of consciousness and 
44% survived. Neither the thrombocyto- 
penia, platelet aggregation or hypotension 
reported with hydrogel-coated carbon were 
major problems in this series. Furthermore, 
in contrast to other reports using hydrogel- 
coated charcoal, when recovery of conscious- 
ness occurred, it usually was noted either 
during or very shortly after hemoperfusion. 
Despite its apparent efficiency in removing 
some toxic molecules, resulting in the rapid 
recovery of consciousness in some patients, 
this system is clearly not a complete artifi- 
cial liver replacement system. It is more 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


Vol. 69. No. 3, Part 2 


likely that charcoal hemoperfusion will be 
an important component of a more com- 
plex artificial liver assist device. 


Ennio Denti, M.D., Sorin Biomedica, 
Saluggia, Italy concluded the session on 
charcoal with a paper on the Selection of 
Carbon and Perspectives in Hemoperfusion 
Support Systems in FHF.'917?? The main 
reasons for coating activated carbons for 
use in hemoperfusion are: l. to decrease 
microparticle generation, 2. to improve 
blood compatibility and 3. to increase the 
selectivity of the carbon. Any coating pro- 
cedure, however, interferes to some degree 
with solution adsorption, The first two fac- 
tors listed above were investigated using 
Columbia LCK, 12X28 mesh (Union Car- 
bide Corp, U.S.A.) and BAC-MU (Mit- 
subishi Corp. Japan) carbons. Both car- 
bons were selected following specific selec- 
tion tests. The Columbia LCK carbon was 
coated with 10% regenerated cellulose. To 
measure microparticle generation from 
hemoperfusion columns containing the dif- 
ferent carbons, a Coulter counter technic 
was used. The cellulose coating did not 
decrease the already low microparticle 
generation rate of the uncoated carbon. 
It is difficult to interpret or translate ani- 
mal hemocompatibility studies, comparing 
coated and uncoated carbons, into the 
clinical situation, From toxicity, pyrogeni- 
city and other tests, it appears, however, 
that properly prepared uncoated BAC-MU 
carbon is safe for acute clinical hemoper- 
fusion use. For chronic treatment, as in 
uremia, where continual blood trauma and 
removal of essential high MW compounds 
must be restricted, it may be preferable to 
use coated carbon or membrane carbon 
containment hemoperfusion devices, Ad- 
sorption experiments confirmed that coat- 
ing a carbon decreases the adsorption rate 
and adsorptivity of high MW compounds 
and to a lesser extent of middle MW com- 
pounds. 
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The second session on “Sorbents in 
Artificial Hepatic Support Systems”, moder- 
ated by Roger Williams, M.D., Liver Unit, 
King’s College Hospital, London, England, 
dealt with experimental adsorbents other 
than charcoal. George M. Abouna, M.D., 
Calgary, Alberta, Canada, considered the 
role of Resin Hemoperfusion for FHF,*80-184 
To remove “neurotoxic metabolites" in 
hepatic encephalopathy, hemoperfusion 
through charged ion-exchange Dowex 
resins and through uncharged Amberlite 
resin absorbents has been widely used. 
The former have been largely abandoned 
because of their bio-incompatibility and 
their removal of electrolytes. The Amberlite 
resins used include XAD-2, XAD-4, XAD-7 
and XE-336; all of which are capable of 
adsorbing a variety of toxic, protein-bound 
and lipid-soluble compounds. The following 
investigations were carried out to assess 
the value of these resins and to compare 
them with activated charcoal. Acute but 
potentially reversible hepatic necrosis was 
produced in 25 dogs by a technic previous- 
ly described. The animals were divided into 
three groups: Group 1 received conventional 
supportive therapy only; Group 2 received 
hemoperfusion therapy with uncoated 
XAD-4 resin (Rohm and Haas); Group 3 
received hemoperfusion therapy with cellu- 
lose-coated activated charcoal (Gambro). 
Hemoperfusion was carried out for two 
hours at onset of coma using a simple 
circuitry incorporating regional hepariniza- 
tion and Dacron-wool filter. Ultimate ani- 
mal survival was not affected by the meth- 
od of treatment. Survival was longer, how- 
ever, in animals treated with charcoal than 
controls (0.1 > P > 0.05) and significantly 
longer than those treated with resin 
(P < 0.05). Both charcoal and resin were 
effective in removing various compounds 
such as amino acids, free fatty acids and 
octopamine from the plasma, although the 
latter was more active in removing protein- 
bound substances. Serious complications, 
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however, such as thrombocytopenia, hypo- 
tension, bleeding and particle separation 
were common only with resin hemoperfu- 
sion. While charcoal appeared superior to 
resin hemoperfusion in these studies, vari- 
ous approaches exist for potentially improv- 
ing both the biocompatibility and solute 
adsorption of resins. Hence, their further 
evaluation should be pursued. 


David S. Terman, M.D., Baylor Col- 
lege of Medicine, Houston, TX, next dis- 
cussed Extracorporeal Immunoadsorbents 
for Specific Removal of Circulating Im- 
mune Reactants.'*1%! There is an ever-in- 
creasing recognition of the pathogenic 
agents in numerous autoimmune diseases. 
Furthermore, immune mechanisms may 
play a role in the hepatocellular necrosis 
associated with viral hepatitis. Therefore, 
an attractive alternative to the use of 
nonspecific immunosuppressive agents 
would be to specifically remove pathogenic 
immune reactants from the circulation. Sev- 
eral immunoadsorbents, to which antigens, 
antibodies or enzymes have been covalent- 
ly coupled or in which they have been 
physically entrapped, have been prepared. 
When placed in an extracorporeal circula- 
tion system, they have shown a capacity to 
specifically extract circulating antigen 
and/or antibody and to hydrolyze sub- 
strate. For example, to approach the major 
pathogenic system in systemic lupus ery- 
thematosus, deoxyribonuclease (DNAase) 
was covalently coupled to activated nylon 
microcapsules. These DNAase micro- 
capsules demonstrated a capacity to hy- 
drolyze nDNA circulating free or bound to 
antibody as an immune complex. nDNA 
immobilized in an immunoadsorbent com- 
posed of collodion membranes adherent to 
small charcoal particles showed a capacity 
to specifically extract circulating DNA anti- 
bodies. Canine glomerular basement mem- 
brane (GBM) antigen also physically en- 
trapped in collodion-charcoal demonstrated 


380 


a capability of specifically withdrawing cir- 
culating GBM antibodies and attenuating 
the development of passively induced 
nephrotoxic glomerulonephritis in dogs. 
Extended studies of canine subjects active- 
ly immunized to bovine serum albumin 
have shown a slow rebound of antibody 
production in the days following specific 
extraction, permitting time for repeated 
extracorporeal intervention to sustain anti- 
body levels at baseline. Finally, these extra- 
corporeal immunoadsorbents have retained 
their structural integrity in vivo and their 
repeated use has resulted in no immediate 
or long range alterations in biochemical or 
hematologic parameters. As such, they may 
represent a step toward the development 
of a specific approach to therapy of a 
broad spectrum of immunologically medi- 
ated diseases. 


Bruce Scharschmidt, M.D., NIH, Be- 
thesda, MD, next described the use of 
Hemoperfusion through Albumin-Agarose 
Gel for the Treatment of Neonatal Jaundice 
and of Calcium Chelating Agents and Pro- 
staglandin E, to Eliminate Platelet Losses 
during Hemoperfusion Through Various 
Adsorbents.192-19% The loss of white blood 
cells and particularly platelets, caused by 
sorbent hemoperfusion, has been a major 
deterrent to its clinical use. As a model of 
a highly selective adsorbent, Albumin- 
Agarose Gel (AAG) was evaluated as a 
means of removing bilirubin (BR) from 
jaundiced animals in vivo. 


Rhesus monkeys with neonatal jaun- 
dice were subjected to AAG hemoperfusion 
using a specially designed apparatus which 
permits continuous perfusion through one 
of four small columns arranged in parallel, 
while the others are sequentially washed 
with saline and eluted with ethanol. Less 
than 15% of the animal’s blood volume is 
required in the extracorporeal circuit at 
any time. The six experimental monkeys 
showed a significant (P < .01) reduction 
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(averaging 60%) in bilirubin concentra- 
tion ([BR]) after each of two perfusions 
at 20 and 26 hours of age. In other new- 
born monkeys with a higher [BR] pro- 
duced by BR infusion, AAG hemoperfusion 
was even more effective, reducing bilirubin 
concentrations by as much as 87%. In 
contrast to previous studies in rats, how- 
ever, perfused monkeys showed significant 
platelet losses. Subsequent studies demon- 
strated that addition of citrate, EDTA, or 
oxalate to normal, heparinized human 
blood essentially eliminated loss of formed 
blood elements during in vitro perfusion 
through uncoated charcoal, the neutral 
resin XAD-2, the cation exchange resin 
Dowex ADR50W-X8, and AAG, Prostaglan- 
din E, at a dose of 5 ug./ml. also markedly 
reduced platelet losses. Citrate was then 
used “regionally” during hemoperfusion 
studies through AAG, uncoated charcoal 
and XAD-2 in three Rhesus monkeys. Each 
perfusion was continued for 160 minutes. 
During the first 80 minutes only, citrate and 
calcium were infused into the column inflow 
and outflow lines, respectively. Results for 
all three perfusions were similar. During the 
first 80 minutes, platelet counts in the mon- 
keys and column effluents averaged 115% 
and 95%, respectively, of the preperfusion 
value in the monkey; but fell promptly to 
13% and 7% respectively, after citrate was 
stopped. Each of the monkeys tolerated 
the procedure without apparent ill effect. 
By markedly reducing platelet losses, use 
of similar technics in man may make trials 
of extracorporeal hemoperfusion through a 
variety of adsorbents clinically feasible. 


Theodor Kolobow, M.D., NIH, Bethes- 
da, MD, described an alternative approach 
to the biocompatibility problem, involving 
Continuous Ex-vivo Blood Separation with 
a Flow-through Centrifuge without Rotat- 
ing Seals.198 A new flow-through centrifuge 
without rotating seals (Adams’ principle) 
was recently described for on-line plasma- 
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pheresis of whole blood. The separation 
chamber was redesigned to permit continu- 
ous plateletpheresis, leukopheresis and 
plasmapheresis. The new separation cham- 
ber has a single narrow spiral channel 
(3.5 cm. high, 0.45 cm. wide and 100 cm. 
long with a total prime volume of 180 ml.) 
with terminals for the blood inlet and 
packed RBC outlet and plasma, WBC 
and/or platelet outlets. Blood cells sedi- 
ment in a radially acting centrifugal field 
(100-340 X g) along a distance of 0.45 cm. 
In this spiral configuration, blood flows 
“uphill” against a “g” force gradient which 
forces heavier cells to travel in opposite 
direction to plasma and lighter cells (coun- 
tercurrent flow), each fraction being con- 
tinuously harvested through the respective 
terminal. The device has been tested at up 
to 400 ml./min. blood flow rate. Preliminary 
experiments showed highly efficient separa- 
tions of plasma, platelets and lymphocytes 
from the whole blood. Incorporation of 
such a device into an artificial hepatic 
support system may permit biochemical 
manipulations to be performed on plasma 
free of platelets and white cells, markedly 
reducing concerns about biocompatibility. 


The potential uses of Gel Entrapped 
Microsomes'®*19 were discussed by Ennio 
Denti, M.D., Sorin Biomedioca, Saluggia, 
Italy. The microsomes isolated by the frac- 
tionation of liver cell homogenates con- 
tain a complex mixture of enzymes, in- 
cluding UDP-glucuronyl transferase, cyto- 
chrome P-450, o-demethylase, etc. It has 
been reported that microsomal enzyme ac- 
tivity in liver biopsy specimens was re- 
duced by 50-80% in precomatose stages of 
liver disease. To the extent that failure 
of microsomal detoxification mechanisms 
may contribute to the syndrome of FHF, 
ways of utilizing functioning microsomes 
were investigated in an extracorporeal he- 
patic support system. The in vitro and in 
vivo use of crude microsomal preparations 
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is limited by the rapid degradation of the 
membrane bound enzymes. Entrapment, 
however, of microsomes in an inert hvdro- 
gel achieves significant microsomal enzyme 
stabilization. Using immobilized, gel-en- 
trapped microsomes, three types of experi- 
ments were conducted: 1. The ín vitro 
characterization of immobilized hydroxyl- 
ase, o-demethylase and UDP-glucuronyl 
transferase; 2. the in vitro biotransformation 
of diazepam and 3. the in vivo conjugation 
of bilirubin by intraperitoneal administra- 
tion of immobilized microsomes and cofac- 
tors to Gunn rats, Preliminary results indi- 
cate that the immobilized microsomes, if 
assembled in an extracorporeal reactor. 
may function as an external detoxification 
system. 


Gorig Brunner, M.D., University of 
Gottingen, West Germany, discussed Car- 
rier Bound Microsomal Enzymes for Extra- 
corporeal Hepatic Support.2% 200.201 Free 
phenols, free fatty acids, mercaptans and 
ammonia occur in the blood of patients in 
liver failure in high concentrations and in- 
hibit a large number of enzymes in liver 
and brain. As an experimental approach to 
elimination of these toxins, detoxifving 
enzymes of rabbit liver were solubilized. 
purified and covalently bound to artificial 
carriers. Carrier-bound UDP-glucurony]- 
transferase is capable of eliminating phenols 
from blood of patients in liver failure in 
vitro and from intoxicated rabbits in vivo. 
The enzyme also conjugates bilirubin. Cyto- 
chrome-P,s; and NADPH-cytochrome-P,;, 
reductase bound to the same carrier ex- 
hibit hydroxylation activity towards hydro- 
carbons and fatty acids. Necessary cofac- 
tors such as UDPGA, NADPH, and phos- 
pholipid can be included into the carrier 
material from where they diffuse out at 
rates allowing maximal enzyme activity for 
45-60 minutes. The carrier can be reloaded. 
Purified, membrane-bound detoxifying mi- 
crosomal enzymes are very stable. Thev 
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can be used several times and show poten- 
tial as components of an extra-corporeal 
hepatic assist system. 


Thomas M. S. Chang, M.D., McGill 
University, Montreal, Canada, completed 
this session with a detailed discussion of 
Microencapsulation of Multi-Enzyme Sys- 
tems and Recycling of Cofactors.*02-206 Work 
in progress since 1957 has demonstrated that 
semipermeable microcapsules (“artificial 
cells”) can be used to microencapsulate 
liver extract, liver cell organelles, single 
enzymes, or complex multienzyme systems 
to act on their respective substrates. The 
main problem is that in many enzyme sys- 
tems related to the liver, there is a require- 
ment for cofactors. In an in vivo situation, 
it would be difficult to supply the co-factor 
by continuous infusion. This problem may 
be approached by the simultaneous micro- 
encapsulation of multiple-enzyme systems, 
which are selected on the basis of comple- 
mentary co-factor requirements whereby 
each enzyme generates a co-factor required 
by the others. The possible use of micro- 
encapsulated multienzyme systems for the 
recycling of ATP and NADH, as well as 
other co-factors, has been demonstrated. 
Co-factors have also been linked to soluble 
macromolecules to allow them to be re- 
tained within the microcapsules to continu- 
ously carry out their function, Stabilization 
of the multienzyme systems is obtained by 
microencapsulation followed by cross-link- 
ing with glutaraldehyde. 


Devices COMBINING SORBENTS, MEMBRANES 
AND/OR LIVING LIVER CELLS 


Paul Plotz, M.D., NIH, Bethesda, MD, 
moderated the final session on hepatic sup- 
port systems. 


Roshan Maini, M.D., University of 
Strathclyde, Glasgow, Scotland, discussed 
a Detoxification System Utilizing Both Mi- 
croporous Membranes and Sorbents.?9?. 208 
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A detoxification system for artificial liver 
support should remove a wide variety of 
substances, both free and protein-bound 
from blood, as well as be able to be applied 
for protracted periods. The core of the sys- 
tem proposed consists of a hemodialyser 
constructed with a special membrane which 
is porous to serum proteins while being 
impermeable to cellular blood components. 
Dialysate, composed of banked plasma, is 
recirculated in a closed loop through a 
column containing mixed sorbents. Toxins 
of small and middle molecular weight dif- 
fuse rapidly across the membrane, the 
transport of high molecular weight protein- 
bound toxins being increased by convective 
flux provided by ultrafiltration. The toxins 
are removed by the sorbents and excess 
ultrafiltered plasma is reunited with the 
blood circuit. Advantages afforded by this 
scheme are: 1. large quantities of sorbent 
may be used as the column is decoupled 
from the blood circuit; 2, small sorbent 
particle sizes with very large surface areas 
and high adsorptive capacities may be 
used as high pressure drops and fine filters 
are feasible in the absence of blood cells 
and 3. sorbents do not require coating with 
polymer membranes. 


In preliminary in vitro experiments, a 
1 m? Kiil hemodialyser loaded with 50 jum. 
thick Goretex expanded-PTFE membrane 
(1 jum. by 0.2 um. pore size) has produced a 
sustained ultrafiltrate flow with bovine blood 
of 40 ml./min. at 200 ml./min. blood flow. 
Sorbents to be used would comprise activ- 
ated carbon (removal of fatty acids, phenols, 
mercaptans, amino acids, unknown middle 
molecular weight substances), anion ex- 
change resin (removal of bilirubin and 
other protein bound anions), cation ex- 
change resins (removal of ammonia) and 
uncharged polymeric adsorbents (removal 
of bile acids and phenols). The capability 
of using small particle sizes will lead to 
better sorption kinetics for the removal of 
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protein bound bilirubin. Endotoxin removal 
should also be possible by using finely 
ground activated carbon. 


Yukihiko Nose, M.D., Cleveland Clinic 
Foundation, Cleveland, OH, next described 
Recent Developments in the Design of an 
Extracorporeal System for Total Hepatic 
Assist.209-213 Problems of biocompatibility, 
low efficiency and particle carry-over re- 
main as deterrents to extended applications 
of sorbent detoxification systems. Further- 
more, the liver is a metabolic organ and in 
severe hepatic disease states, metabolic as- 
sist will also be required. For such assist- 
ance the use of viable liver tissue is being 
studied. To apply detoxification and meta- 
bolic support, yet prevent various well 
known potential problems, a membrane 
plasma filtration system is under develop- 
ment. The technic consists of the separation 
of plasma from whole blood by filtration 
through microporous membranes, the re- 
moval of toxins from the plasma by means 
of sorption or metabolic transformation and 
the reinfusion of the purified plasma into 
the mainstream across membranes. The 
membranes employed have porosities which 
prevent particle carry-over into the vascular 
system. One of the main areas requiring in- 
vestigation is the need to find suitable 
sorbents. Efforts have concentrated on 
finding an effective sorbent for removal of 
bilirubin which, because of its high protein- 
binding and other physiochemical proper- 
ties, is inefficiently removed by charcoal 
and other commonly employed materials. 
An experimental sorbent designated BR-601 
has been found to effectively extract bili- 
rubin from human plasma in vitro and from 
jaundiced dog blood in vivo. Based on 
these studies it is believed that practical 
systems involving both detoxification and 
metabolic assist components can be de- 
signed for the specific treatment of hepatic 
insufficiency. 
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A progress report on The Cultured 
Liver Cell Synthetic Capillary Artificial 
Liver?!4?!5 was presented by Carl Wolf, 
M.D., New York Blood Center, New York, 
NY. Multiple parallel hollow fibers or 
“artificial capillaries”, made from a semi- 
permeable membrane similar to those used 
for hemodialysis, support the growth of 
cultured cells on their exterior surfaces to 
tissue densities when culture medium is 
circulated within the fibers. The parallel 
fiber membrane geometry facilitates scale- 
up to larger units and would accommodate 
blood flow if extended to in vivo studies. 
Rat hepatoma cells were thus grown and 
were shown to perform metabolic func- 
tions such as bilirubin conjugation on the 
circulating medium. Glucose consumption 
and hepatic enzyme release into the me- 
dium were measured and the effect of 
membrane permeability on conjugating ca- 
pacity was explored. The culture technic 
requires absolutely reliable constant per- 
fusion pumps able to function for weeks, 
preferably using a principle which does 
not generate particulate debris able to oc- 
clude capillaries. Technics for morphologic 
examination of the fibers and cells by light 
microscopy and scanning and transmission 
electron microscopy have been developed. 
Animal experiments using the synthetic 
capillary artificial liver with normal and 
Gunn rats are in progress and have demon- 
strated bilirubin conjugation during extra- 
corporeal hemoperfusion in the latter strain. 
The ultimate capabilities of such a system 
remain to be explored. To the extent that 
it can provide materials synthesized by the 
liver, as well as detoxifying wastes, it offers 
a substantial conceptual advantage over 
other approaches to hepatic support. 


EXPERIMENTAL APPROACHES TO 
INVESTIGATING FHF 


This session was chaired by Ru- 
dolf Preisig, M.D., University of Berne, 
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Switzerland. Pierre Opolon, M.D., Hópital 
St. Antóine, Paris, France, described the 
Use of Experimental Membranes to Deter- 
mine the Molecular Weight of Putative 
Neurotoxins.** 158, 160 Previous work in this 
laboratory demonstrated: 1. prolonged 
wake up and significant (P < 0.005) EEG 
enhancement in 60% of pigs in coma in- 
duced by liver ischemia, following hemo- 
dialysis (HD) through a polyacrylonitrile 
membrane (PAN) 2. shorter survival 
(P < 0.01) and faster EEG deterioration 
after Cuprophan (CU) HD. Recently char- 
acteristic changes in brain neurotransmitters 
have been described in comatose rats dur- 
ing liver ischemia. The aim of this report 
was to study such parameters during HD 
with these two different membranes. 


Four groups of animals were studied: 
1. normal controls; 2. comatose pigs killed 
eight hours after liver devascularization; 
3. comatose pigs killed at the same time 
but undergoing PAN HD from the fourth to 
the eighth hour after liver devascularization 
and 4. comatose animals undergoing CU 
HD at the same intervals. 


Following, treatment in groups 3 and 4, 
plasma and dialysate NH+, levels were the 
same in both treatment groups. Regional 
abnormalities in brain neurotransmitter 
levels observed in untreated coma (group 
2) were completely corrected by PAN HD 
but were unchanged or accentuated after 
CU HD. In the early phase of experimental 
coma, positive transfer to brain was found 
for threonine, serine, tryrosine, phenylala- 
nine, histidine and valine. This was par- 
tially or completely corrected after PAN 
HD. Brain depletion was observed for as- 
partic acid, alanine (cortex) methionine 
(cortex), lysine, arginine and isoleucine 
and was not corrected after PAN HD. CU 
HD resulted in lower brain threonine, 
serine, histidine and valine without higher 
transfer into the dialysate. The molar ratio 
of (leu + val + isoleu)/phe + tyr) in 
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plasma and brain fell during coma, and did 
not change after HD with either PAN or 
CU. 


From the dialytic permeability of both 
membranes it is postulated that some mid- 
dle molecule(s) between MW 1,500 and 
5,000 is/are involved in development of 
encephalopathy during experimental FHF. 
Preliminary results with selective hemo- 
dialysis over MW 5,000 are similar to the 
CU HD findings, and seem to confirm this 
hypothesis. 


An Animal/EEG System to Evaluate 
the Toxicity to the Central Nervous System 
of Abnormal Metabolites Resulting from 
Metabolic Diseases?19-222 was discussed by 
Paul Teychenne, M.D., NIH, Bethesda, 
MD, EEG recording during ventriculocis- 
ternal perfusion of unanesthetized rabbits 
has been used to assess the encephalopathic 
effects of the 5 carbon atom fatty acids, 
which accumulate in various inborn errors 
of metabolism. New Zealand white rabbits 
were anesthesized, the skull exposed and 
stainless steel guide tubes inserted into the 
bones overlying the lateral ventricles and 
cisterna magna. Four EEG electrodes were 
implanted into precisely located holes in 
the skull vertex. The guide tubes and EEG 
electrodes were left abutting on the dura 
without penetrating it. When the wound 
had healed, the rabbits were selected for 
perfusion. Cannulas were inserted through 
the ventricular and cisternal guide tubes 
and positioned in the lateral ventricles and 
cisterna magna. They were connected to a 
peristaltic pump and artificial CSF was per- 
fused through the ventricles at a rate of 50 
pl./min. Cerebrospinal fluid pressure was 
monitored continuously with an open mano- 
meter, Each fatty acid solution was infused 
via an ear vein at a dose of 4 mmol./kg. 
over a period of 12-15 minutes. Fatty acids 
in the CSF perfusate collected from the 
cisterna magna were measured by gas 
chromatography. The EEG obtained during 
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the perfusion was subjected to a Fourier 
analysis by a computer, to give a record 
showing activity in a low frequency band 
(0.25-1.75 Hz). All the C5 acids tested in- 
duced slow wave activity in the EEG asso- 
ciated with a deterioration in the animal's 
conscious state. The increase in the slow 
wave activity paralleled the increase in 
concentration of organic acids in the CSF. 
The response was less marked when acids 
containing a double bond were infused. 
This technic can be used to investigate the 
toxic effect of abnormal metabolites which 
occur in various disorders of metabolism, 
such as those which might be involved in 
the genesis of hepatic coma. 


Studies in an Animal Model of 
FHF?979 were described by Bennett 
Blitzer, M.D., NIH, Bethesda, MD, The 
lack of an appropriate animal model of 
FHF has hindered the rational design and 
evaluation of new therapeutic measures. 
In this study, galactosamine-HCl, a selec- 
tive hepatotoxin, was administered in an 
intravenous dose of 4.25 mmol./kg. to rab- 
bits weighing 1-2 kg. To obtain a uniform 
response, F, hybrid rabbits from a cross of 
two highly inbred strains (MIVO/] X 
11C/J, Jackson Labs.) were used. Of 22 
rabbits, 16 (73%) died between 22 and 41 
hours after injection, four (1896) died be- 
tween 48 and 89 hours and two (9% ) sur- 
vived despite serum biochemical evidence 
of massive hepatic necrosis. In nonsur- 
vivors, death was preceded by a period of 
clinically obvious coma lasting 2.6 + 0.4 
(S.E.) hours. In these animals, hepatic 
necrosis was characterized at 18-24 hours 
by marked elevations of SGOT to 15,000 + 
2500 mU./ml., 5-fold elevations of alkaline 
phosphatase and mild hyperbilirubinemia 
(18 + 0.2 mg.%). During this period, 
arterial ammonia concentration averaged 
three times base line, prothrombin times 
were markedly prolonged to at least six 
times base line and fibrinogen fell to un- 
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detectable levels. Changes in plasma amino 
acid (AA) concentrations closely paralleled 
those reported in human FHF, with marked 
increases in aromatic AA and only modest 
increases in branched chain AA. Arginine 
levels were markedly reduced. Plasma oc- 
topamine and phenylethanolamine levels 
did not change significantly. In a minority 
of animals, hypoglycemia and diminished 
renal function (creatinine > 3 mg.% ) were 
present preterminally but did not appear to 
be major factors contributing to the devel- 
opment of coma. While EEG showed slight 
slowing in early coma, marked slow wave 
activity typical of hepatic coma developed 
suddenly in late coma, Autopsies revealed 
extensive hepatic necrosis in all animals 
and evidence of disseminated intravascular 
coagulation including glomerular microclots 
in some. Thus, this model closely resembles 
human FHF in its clinical, biochemical and 
histologic manifestations. In view of its 
relative reproducibility, potential for re- 
versal and lack of hazard to personnel, it 
appears promising for studies of FHF. 


IMPORTANCE OF CONTROLLED TRIALS IN FHF 


Stuart Saunders, M.D., University of 
Capetown, Union of South Africa, served 
as chairman of this session. The EASL 
Acute Liver Failure Trial—A Prelim- 
inary Report on Treatment with Hydro- 
cortisone was discussed by Niels Tyg- 
strup, M.D., University Hospital, Copen- 
hagen, Denmark, on behalf of the EASL 
Trial. The European Association for the 
Study of the Liver (EASL) Acute Liver 
Failure Trial was started 1 January 1974. 
Patients with encephalopathy grade II or 
more, caused by liver disease which had 
become clinically manifest less than eight 
weeks previously, were allocated by block- 
randomization (closed envelopes) to the 
standard treatment alone or standard treat- 
ment plus hydrocortisone. This was admin- 
istered as 200 mg. intravenously twice daily 
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either for three weeks, or until recovery 
from encephalopathy, or death, As of 1 Jan- 
uary 1977, the material consisted of 40 pa- 
tients from 17 centers, including 21 females 
and 19 males. Of these, 15 were allocated 
to standard therapy and 25 to hydrocorti- 
sone. Two patients of the control group 
and three patients of the hydrocortisone 
group survived for more than five weeks. 
(P = 037). All survivors were female 
(P = 0.03). The median age of the control 
group was 45 years, and that of the hydro- 
cortisone group 30 years but the difference 
is not statistically significant. Hepatitis B 
was the presumed etiology in 20% of the 
controls and 60% of the hydrocortisone 
group (P = 0.013), HBsAg-positive cases 
comprising 20 and 48%, respectively 
(P = 0.059). No difference was found re- 
garding number and type of complications, 
degree and duration of encephalopathy, 
duration of clinical disease, serum bilirubin 
and alanine-aminotransferase levels and 
survival time between the groups. Because 
of the small sample size, the study only 
indicates that hydrocortisone treatments 
will not increase the five weeks’ survival 
more than four times (P8 = 0,05). In order 
to exclude a smaller relative effect, much 
larger sample sizes are required than it ap- 
pears practical to collect at this time, 


PRINCIPLES OF CONTROLLED TRIALS AS THEY 
APPLY TO FHF ?!°6-226 


This session was conducted by Thomas 
Chalmers, M.D., F.A.C.G. (Hon.), Mount 
Sinai School of Medicine of the City Uni- 
versity of New York. Although hepatologists 
have been in the forefront of using random- 
ized controlled trials (RCT's) for the evalu- 
ation of many problems, the area of FHF is 
a notable exception. Few, if any, of the 
many therapeutic reports summarized in a 
1972 review were RCT's and none of the 
trials of hepatic assist devices have made 
any attempt at randomization. There seems 
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to be a pervasive feeling that the basic sur- 
vival rate in FHF is 15-20% and that his- 
torical experience is, therefore, a suitable 
guide for therapeutic effectiveness. Un- 
fortunately, there are serious problems with 
the use of historical controls, since subtle 
changes in patient population or in the na- 
ture of the basic intensive care regimen 
may appreciably influence the results, Thus, 
the differences in survival rates reported at 
this meeting from Paris and London with 
the RP-6 Hemodialysis device may reflect 
such unrecognized factors, since both cen- 
ters are using the same hepatic assist sys- 
tem. The basic rationale behind the use of 
controlled trials, as well as the principles 
both for the design of a trial and for the 
clinician’s evaluation of published reports, 
have recently been reviewed. In situations 
like FHF in which the information to be 
gained from every case is precious, it is es- 
sential that all new theories be subjected 
to RCT's, which should begin by random- 
izing the first available case. Consideration 
should be given to the simultaneous evalu- 
ation of several therapies by trial designs 
incorporating various forms of multivariate 
analysis. 


James W. Mosley, M.D., University of 
Southern California, Los Angeles, CA, next 
considered the Special Problems in Thera- 
peutic Evaluations in FHF. He suggested 
that there are two misconceptions about 
therapeutic trials in FHF: 1. that any mo- 
dality accompanied by survival of three or 
more patients out of 10 has been demon- 
strated to be worthwhile and 2, that any 
therapy to be worthwhile must be associ- 
ated with the survival of five or more pa- 
tients out of 10. Such groups of 10 patients 
can be useful in evaluating dose and toxicity 
of a medication. Nevertheless, it is only by 
randomly assigning 10 patients in a group 
of 20 to the new drug or procedure that 
any indication of its therapetic potential 
may be obtained. Such phase II studies 
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then must be followed by one or more phase 
III investigations of sufficient magnitude to 
answer the question of benefit (or harm). 


Apart from chance, the major problem 
in assessing a treatment from the small 
studies usually used for FHF is that fac 
tors of known prognostic importance may 
bias the outcome, even if randomization is 


practiced. Such characteristics may include 


age (but not sex), stage of encephalopathy 
at the time of therapeutic intervention and 
perhaps etiology. This problem is handled 
by stratification but that step is seldom 
feasible in small studies. In contrast, strati- 
fication is both practical and necessary for 
phase II evaluations. The amount of infor- 
mation available about those attributes that 
may influence outcome is still very limited. 
Additional studies of this aspect of the dis- 
ease are needed, especially is interaction of 
characteristics is to be evaluated by multi- 
variate forms of analysis. 


Under most circumstances, multicenter 
cooperative investigations are necessary to 
provide sufficient numbers of patients to 
carry out a phase III study. No one center 
is likely to see enough patients to complete 
a stratified, randomized trial with appropri- 
ate controls, since the total number of cases 
of FHF in the U.S, appears to be less than 
2,000/yr. The number of patients potential- 
ly available to one or even many centers, 
however, is very difficult to estimate. It 
varies with the spontaneous or sociological- 
ly determined (e.g. illicit self-injection ) in- 
cidence of viral hepatitis and the changing 
patterns of use of drugs with a hepatotoxic 
potential. At all times, however, major med- 
ical centers participating in a therapeutic 
trial depend upon referrals from smaller 
hospitals to augment cases that occur in 
their primary patient population. For such 
referrals to take place, the local practitioner 
must know the study exists. Then, he must 
be convinced that the referral will be to 
his patients advantage. Otherwise, he is 
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likely to continue to provide whatever care 
he can himself. 


A Coherent Approach to FHF and Ar- 
tificial Liver Support: Lessons from the 
Chronic Uremia Program was given by Ben- 
jamin Burton, M.D., NIH, Bethesda, MD. 
Artificial kidney devices for use in man 
have been known since 1945. They were ini- 
tially employed in the treatment of acute 
renal failure but since 1960, their major 
growth has been for use in chronic renal 
disease. There are now 32,000 Americans 
on chronic maintenance dialysis, with this 
figure expected to rise to 55,000 over a 
relatively short time. Currently it costs ap- 
proximately $47,000 per patient year for 
this service. The growth of chronic hemo- 
dialysis programs relative to transplanta- 
tion, the relative costs of research in each of 
these two areas versus clinical care costs 
versus the social costs of supporting chron- 
ically ill and often economically unproduc- 
tive workers were poorly predicted, de- 
spite attempts at rational technology assess- 
ment. This field has obvious lessons for 
those concerned with hepatic support de- 
vices. Although it is argued that these are 
intended for support of acute liver failure, 
there will be inevitable pressures to extend 
this technology, if successful, to the chronic 
support of patients with chronic liver dis- 
ease. That this pressure is inevitable is ob- 
vious, based on the relative rarity of FHF 
(= 2000 U.S. cases/yr.) versus 35,000 
deaths/yr. from chronic liver disease, now 
the fifth leading cause of death in United 
States males. Given a population of 
10,000,000 alcoholics and the apparently 
increased frequency of chronic viral liver 
disease, there exists both a lucrative market 
and a medical need for a chronic hepatic 
support device. It is urged that the experi- 
ence of the artificial kidney program be 
studied as a guide to the ethical, technical, 
social and economic problems to be faced 
from such technological evaluation. 
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CHAIRMAN'S SUMMARY-—À FINAL 
EVALUATION 


The three days of this conference served 
to place the problem of FHF into a broad 
perspective. No startling break-throughs in 
either understanding or management were 
presented. The speakers and discussants, 
however, clearly outlined the state of the 
art and brought into sharper focus the 
critical areas in which essential knowledge 
is lacking. It was noted that the incidence 
of human FHF appears to be decreasing. 
Much of the information about hepatic and 
cerebral function and their critical interre- 
lationships developed from clinical and 
experimental studies of FHF has important 
implications for liver disease in general. We 
wish to select five areas for special men- 
tion. 


The first is the miraculous new won- 
der-world of technology including such 
devices as new membranes and synthetic 
hollow fiber capillaries with carefully con- 
trolled molecular weight spectra; "artificial 
cells" in which active enzymes immobilized 
behind synthetic membranes can detoxify a 
variety of substrates while regenerating co- 
factors as they go along; the use of affinity 
chromatography for the selective removal 
of metabolites and immune factors from 
whole blood or plasma; new devices for the 
high-speed separation of plasma and cor- 
puscular elements from blood and liver cell 
cultures as "hepatic assist” devices. The 
term "hepatic assist" device is strongly pre- 
ferred to the more dramatic "artificial liver". 
The observations presented are ingenious, 
exciting and visionary. They are also, to a 
considerable extent, highly preliminary de- 
spite the fact that the fundamental ideas 
for the use of hemodialysis, sorbent hemo- 
perfusion and the use of living hepatic tis- 
sue in "hepatic support devices” are all 15 
or more years old. Hence, although the par- 
ticipants were fascinated by this amazing 


technology and by the basic physiologic in- 
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formation which was derived from it, the 
conversion of exciting ideas into practical 
and effective clinical devices is progressing 
very slowly. 


Or is it? How will we know when we 
have an effective "hepatic assist device"? 
Considerable attention was devoted to the 
appropriate use of controlled trials in the 
development of such a device. No adequate 
answer was generated to the question of 
when, or indeed whether devices should be 
subject to uncontrolled "phase I" trials, or 
whether for each new device or modifica- 
tion available, the first patient and all who 
follow should be randomized. Each side of 
this question has strong advocates. The im- 
portance of the question is illustrated by 
the experience with charcoal hemoperfusion 
in the treatment of FHF. A composite of 
several small series employing albumin/cel- 
lulose nitrate coated charcoal reveals ap- 
proximately 4596 survival. Similarly, early 
results with methacrylate-coated charcoal 
hemoperfusion devices suggested approx- 
imately 40% survival. Both of these series 
indicate markedly better results than non- 
contemporaneous historical controls. Un- 
fortunately, subsequent results with the 
methacrylate-coated material have been 
substantially less promising, with no sur- 
vivors in the last 18 cases. These less favor- 
able results were associated, however, with 
changes in the means of preparing and coat- 
ing the charcoal. Are we to conclude that 
charcoal hemoperfusion is ineffective in the 
treatment of FHF, or merely that the in- 
ferior results are attributable to the use of 
different charcoal? At this point, when 
more than 100 patients have been treated 
in an uncontrolled fashion with various 
charcoal hemoperfusion. devices, we cannot 
answer this question. 


The neurological aspects of hepatic 
coma in FHF represented a second major 
area of interest of this conference. We are 
particularly grateful to the experts in the 
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field of neurology who joined us and pro- 
vided : essential information not usually 
available to or considered by the clinical 
hepatologist although it is presumably 
available in the neurological literature. 
Among the many examples are the classifi- 
cation of brain swelling and cerebral 
edema, as well as the information, rendered 
sotto voce, that cerebral edema appears un- 
equivocally to respond to steroids only when 
resulting from space occupying lesions; 
the information that the sole morphologic 
substrates in hepatic coma, whether acute 
or chronic, are lesions of the Alzheimer 
astrocytes, type II, which interestingly have 
the capacity to synthesize glutamine syn- 
thetase; that lesions of the brain stem rather 
than the forebrain cause loss of conscious- 
ness; that the brain has an increased affinity 
for ammonia in hepatic coma and that this 
interferes with mitochondrial/cytoplasmic 
hydrogen transport rather than producing 
failure of high energy phosphate synthesis 
as previously believed and that detailed sta- 
tistical computer interpretation of the char- 
acteristic encephalographic alterations in 
hepatic coma may provide a useful param- 
eter for both the depth and progression of 
the coma. 


Nephrologists also shared their obser- 
vations with us, They have greater and 
longer experience in the support of an- 
other type of metabolic encephalopathy but 
have not succeeded in identifying a specific 
uremia toxin any more than we have iden- 
tified a toxin or toxins in hepatic coma. 
Although they emphasize urea as a major 
target of therapy, just as we emphasize 
ammonia, in both cases the emphasis may 
be related in part to the ease of chemical 
measurement rather than to a critical physi- 
ologic role for the metabolite in question. 


A third aspect of the conference of 
great interest to us were the isolated pearls 
of knowledge, incidental to the main prob- 
lems, which were scattered throughout all 


Berk and Popper—Fulminant Hepatic Failure 


389 


three days of the meeting. Some of this 
information was entirely new but some was 
simply not adequately appreciated. We list 
as examples the greater than previously ex- 
pected frequency of hepatitis A in sporadic 
hepatitis, the cholestatic role of bile acids, 
the increased ammonia synthesis during 
steroid therapy, ligandinemia as an indica- 
tor of hepatic necrosis and finally the im- 
portance of endotoxins, which may be re- 
lated to their function in the complement 
system, in the systemic manifestations of 
liver disease in general and hepatocellular 
necrosis in particular. 


The fourth aspect of the conference 
of particular interest was the excellent de- 
scription of the clinical, diagnostic, etiologic 
and prognostic factors currently recognized 
in fulminant hepatic failure. Although there 
was little that was totally new, this material 
was well presented and included much 
which we may not have previously appre- 
ciated. 


The fifth and most fundamental aspect 
of the conference relates to the patho- 
genesis of fulminant hepatic failure and its 
various clinical manifestations. Understand- 
ing this is the prerequisite to rational 
therapy. Clear definitions are essential. He- 
patic failure in chronic liver disease, which 
is often transient and episodic, differs from 
FHF in that its pathogenesis often has a 
large circulatory component. This results 
from the fact that a substantial fraction of 
hepatic blood flow bypasses the liver pa- 
renchyma through intrahepatic vascular 
anastomoses and extrahepatic collaterals. 
It is, to some extent, independent of the 
status of the residual liver tissue of whose 
function the organism is deprived. The 
elevated plasma amino acids in this situ- 
ation appear largely to be derived from the 
wasting muscles and the associated en- 
cephalopathy is almost certainly due to 
faulty hepatic detoxification of nitrogenous 
compounds. 
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In FHF, in contrast, one must dis- 
tinguish the effects of loss of liver tissue, as 
after hepatectomy, from those of the pro- 
cess of hepatocellular necrosis per se. The 
latter may result from several causes of 
which only a few are clearly identified. 
These include injurious chemicals and hy- 
poxia, as well as an apparent role for 
immunologic mechanisms in viral hepatitis. 
Furthermore, the relationship between the 
hepatic and cerebral defects in FHF re- 
mains unclear, and at the moment it is use- 
ful to consider them separately. In the 
broad clinical spectrum of hepatic failure 
we may thus encounter: 1. effects of the 
necrotic liver cells per se, with increased or 
altered plasma amino acid levels resulting 
from hepatic release of these compounds 
(the Germans speak of Zerfall [destruction] 
coma) or 2, loss of liver function (Ausfall 
[deprivation] coma) primarily in cirrhosis 
but also following hepatectomy. The ex- 
perimental models of liver failure so wide- 
ly discussed at the meeting represent: 
l. deficit of liver tissue after hepatectomy, 
2. hypoxia after ingenious vascular manipu- 
lations or 3. effects of injurious agents 
such as galactosamine. As such, their rele- 
vance to the clinical syndrome of FHF may 
be somewhat tenuous, a situation magnified 
even further by well known species differ- 
ences. 


Brain dysfunction secondary to liver 
injury may involve: 1, alterations of the 
household or supporting functions of the 
brain, such as cerebral blood flow, mainly 
reflected in clinical neurological manifesta- 
tions (corresponding to altered oxygen up- 
take or water content) and 2. the intrinsic 
manifestations, reflected in either behav- 
ioral changes (altered cortical functions) 
or levels of consciousness (disturbed brain 
stem functions). The interrelationship be- 
tween liver failure and brain disease is not 
established and decades after Geiger’s clas- 
sic experiments on cerebral perfusion, we 
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still do not know whether the brain de- 
pends on a substance synthesized by the 
liver or is injured by faulty hepatic detoxi- 
fication. 


The combination of acute hepatic and 
brain dysfunction with little hepatocellular 
necrosis and only minimal hyperbilirubi- 
nemia is a problem exemplified by Reye's 
syndrome. While many may list it under 
FHF, we learned that this disease is a 
multiorgan disturbance of high energy 
metabolism in the mitochondria and at 
least one group emphasized that hepatic 
function is usually recovering rapidly as 
the cerebral disorder proceeds to an ir- 
reversible, often fatal stage. The patho- 
genesis of pernicious steatosis of pregnancy 
is even less clear. Recent evidence suggests 
that the liver injury results from an excess 
of hepatic free fatty acids. The pathogenesis 
of the cerebral dysfunction in both of these 
syndromes is, presumably, different from 
that which develops rapidly in those in- 
stances of fulminant hepatic necrosis, pre- 
sumably on a viral basis, in which death 
supervenes before severe hyperbilirubi- 
nemia develops. 


The entire problem of pathogenesis is 
complicated by our inability to distinguish 
primary events from secondary conse- 
quences. We must attempt to differentiate 
in pathogenesis, outcome, and therapy be- 
tween: 1. the liver lesion, 2. the brain dis- 
order and 3. the secondary consequences of 
both in other organs. 


I. Of these three murky areas, the 
hepatic lesion is the least well understood 
and here, particularly from the point of 
therapy, we have to distinguish the necrosis 
of hepatocytes from their ability to regener- 
ate. Although necrosis has been shown to 
be an active sequential process, possibly 
depending on formation of lethal proteins 
or enzymes, we do not know of any pro- 
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cedure which inhibits the sequence. The re- 
moval of injurious toxic or immunological 
factors bound to the liver cells is problem- 
atic. Some 25 years ago Ivy demonstrated 
that no correction of any known alteration 
of the biochemical parameters will signifi- 
cantly prolong the life of the hepatectom- 
ized dog and he incriminated failure of de- 
toxification as a central factor. This points 
to a defect of the microsomal biotransfor- 
mation system, particularly its mono-oxy- 
genases. Although complete blockage of the 
cytochrome Paso system is well tolerated 
and does not cause hepatic necrosis in ani- 
mals, a vicious circle may develop in FHF 
in that blockage of the system by toxic 
agents may increase the effect of a “toxin”. 
In this context the replacement of detoxify- 
ing enzymes by ingenious hepatic assist de- 
vices remains a promise for the future. 


The only injurious processess we fully 
understand are hypoxia and the detergent 
effect of bile acids. The latter presumably 
plays little role in FHF since the damaged 
hepatocytes cease synthesizing them. Few 
hepatic tests indicate the fulminant nature 
of hepatocellular failure, although falling 
levels of prothrombin and complement are 
clinically the most useful markers. Meas- 
urement of the functional hepatic mass by 
galactose elimination or bile acid conjuga- 
tion may help in monitoring therapy of 
hepatocellular failure. With regard to 
therapy, a few interesting but very pre- 
liminary possibilities have been suggested. 
One of the most appealing, based on 
studies in fulminant murine hepatitis, is 
combined insulin/glucagon administration. 
Amino acid administration may increase 
albumin synthesis but inhibits DNA syn- 
thesis illustrating the differences between 
somatic and regeneratory processes. In con- 
clusion, we have no established therapy be- 
yond meticulous conventional care to influ- 
ence either hepatocellular necrosis or ful- 
minant hepatocellular failure. 
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2. With regard to brain dysfunction, we 
propose to separate the household from the 
intrinsic brain functions. Decreased cere- 
bral blood flow and oxygen uptake are 
characteristic for any coma. Although the 
role of brain edema as a primary process is 
controversial, the alteration of the blood 
brain barrier has been well illustrated by 
functional and by electron microscopic ob- 
servations in liverless animals. The false 
neurotransmitter theory has had great 
heuristic value in focusing attention on 
the consequences of the altered plasma 
amino acid levels (increased aromatic and 
reduced branched amino acids) in hepatic 
failure. It has been suggested that the 
altered amino acid pattern, in and of itself, 
may have a deleterious effect on the blood 
brain barrier. The elevated tyrosine and 
trypotophan levels in the plasma and par- 
ticularly in portions of the brain stem were 
emphasized and found associated with an 
increase, in the same locations, of octopa- 
mine as a representative of false neuro- 
transmitters. Excessive release of tyrosine 
from the damaged liver and elevation of 
circulating octopamine due to faulty he- 
patic monoamino-oxidase activity are hypo- 
thetical mechanisms. The importance of 
false neurotransmitters was challenged by 
the observation that their infusion into the 
cerebral ventricles of rats did not interfere 
with consciousness. This does not prove. 
however, that there is not an alteration of 
the critical role of true or false neurotrans- 
mitters in the synapse, for injection of small 
amounts of neurotransmitters into specific 
loci in brain alters behavior radically, In 
addition to amino acids and false neuro- 
transmitters, ammonia, mercaptans, phenols. 
free short chain fatty acids and various 
“middle molecules” have been incriminated 
but not established as cerebrotoxins. The 
best evidence today suggests a combination 
of several such compounds are involved in 
the development of encephalopathy. It was 
stated that altered electrical brain waves 
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do not truly reflect altered cerebral func- 
tion but represent only a diagnostic “noise”. 
This may also hold true for the biochem- 
ical markers of cerebrotoxic action, such 
as the elevation of alpha-keto-glutaramate 
in the spinal fiuid. 


The therapeutic procedures described; 
including both pharmacologic measures and 
hepatic assist devices, have repeatedly re- 
stored consciousness or prolonged the life 
of a comatose patient but have not conclu- 
sively produced sustained survival. More- 
over, consciousness as an indication of im- 
proved brain stem function cannot be cor- 
related with detectable improvement of 
liver function. Thus, today, the manage- 
ment of the brain disorder in FHF has pro- 
mising leads, partially independent of the 
therapy of the hepatic lesion but not yet 
proven success. 


3. Overwhelming infection and/or the 
failure of other systems, such as the kid- 
ney (frequently more functional than ana- 
tomic), heart and circulation, the respira- 
tory apparatus and the hemostatic mech- 
anisms are frequently the cause of death in 
FHF. The possible unfavorable effects of 
steroid therapy may come in here. The 
greatest progress in understanding and 
management of the specific pathophysiology 
has been recorded in the correction of the 
extrahepatic consequences of FHF. Many 
of the procedures, however, under con- 
sideration in management may disturb an 
already labile balance and thus be detri- 
mental. A typical example is the potential 
induction of disseminated intravascular co- 
agulation by activated factors present in 
most available clotting factor preparations. 
The controversies in these areas require the 
clinician to navigate between various clin- 
ically apparent devils and corresponding, 
theoretically dangerous deep blue seas. 


Thus, we can currently do nothing 
about the process of fulminant hepatic 
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necrosis, only a little more about the asso- 
ciated brain disorders and are most success- 
ful in management of other organ system 
alterations. Although firm statistical evi- 
dence for an increased survival rate from 
FHF in recent years does not exist, many 
assume some improvement and most clin- 
icians credit this to better supportive man- 
agement, for instance, in intensive care 
units. We are fascinated by the promising 
but still primitive and expensive hepatic 
assist devices, a “halfway technology” in 
the words of Lewis Thomas. Real progress 
will come, however, when we have an in- 
expensive “high technology” of influencing 
pathogenic factors by methods to be es- 
tablished by future basic investigations. 
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just a matter 
of alittie spilled coffee... 


Acase in point: 


N.M. is a 55-year-old male with histologically 
proven cirrhosis, ascites, and a spleno-renal 
anastomosis. He has had three episodes of _ 
portal-systemic encephalopathy (PSE), two of 
which required hospitalization. His most recent 
episode was induced by increased protein 
ingestion and constipation. Upon examination, 
the patient exhibited asterixis, deterioration of 
mental state, hyperammonemia and inability to 
do the Trailmaking Test. Lactulose therapy was 
accompanied by a progressive elimination of 
these signs of PSE. The patients mental state 
became normal. 


*Adapted from an actual case history 


A professional model was used to ensure patient privacy. 
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encephalopathy (PSE)- 


(Also called Hepatic Encephalopathy, Hepatic Coma.) 
-a common complication of chronic liver disease. 


Suspect PSE in every 
patient with cirrhosis. 


Common early symptoms 


Irritability inappropriate behavior 
euphoria faraway look 


lack of concern for others inversion of sleep pattern 


Results of recent investigations of PSE 


Two-thirds of cirrhotic patients with portal hypertension 
who appeared mentally normal by conventional assess 
ment revealed impairment of cerebral function on psycho 
motor testing. This dysfunction was in the same ranae as 
that in patients with brain damage after blunt trauma’ 

Alcoholic males with cirrhosis demonstrated a mental 
State significantly inferior to alcoholics without cirrhosis 





The majority of cirrhotic patients with portacaval shunts 


who appeared mentally normal had demonstrable 
psychomotor impairment 


Treat PSE with 
Cephulac (lactulose) Syrup 


relleves PSE in 75% of episodes 
acts without serious adverse reactions 
lowers DIOOG ammonia level: 


improves EEG and mental state 


permits more normal dietary protein intake 





)rovides an easy-to-manage means of long-term therap 
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` for the prevention and treatment 
of PSE in your patients with chronic 


liver disease 
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Brief Summary 
INDICATIONS: For the prevention and treatment ot portal 


encephalopathy, includina the stages of hepatic pre-coma and cor 

trolled studies have shown that lactulose syrup therapy reduces the t 
ammonia levels by 25-50%. this is generally paralleled by an improven 

the patients mental state and by an improvement in EEG patterns. T} 
al response has been observed in about 75% of patients. whict 

is Satisfactory as that resulting from neomycin therapy. An inc 

patients protein tolerance is also frequently observed with lactul 


in the treatment of chroni portal-systemit encephalopathy ep! j 
been given for over 2 years in controlled studies 
CONTRAINDICATIONS: Since Cephulac contains galactose (les 
22g. I5 ml), it ts contraindicated in patients who require a low ] 


WARNINGS: Use in Pregnancy: Studies in laboratory animals have 
revealed a teratogenic potential of lactulose. The safety of lactulo: 
during pregnancy and its effect on the mother or the fetus have 1 t 
evaluated in humans. The physician and patient should understand ti 
possibility that lactulose syrup might cause damage to the human fetu 


not be excluded. Lactulose syrup should not be given during prea 
inless, in the opinior f the physician. the possible benefits ¡wen! 


possible risks 


PRECAUTIONS: Lactulose < yrup contains galactose (less thar : 
ml.) and lactose (less than 1.2 g. /15 ml.) and it should be used witt 
n diabetics. There have been conflicting reports about the con 
 neomycin and lactulose syrup Theoretically the elimination 
olonic bacteria by neomycin and possibly other anti-infective agent 
nterfere with the desired degradation of lactulose and thus preve 
fication of colonic contents. Thus the status of the lactulose-treated 
should be closely monitored in the event of concomitant oral anti-i 
therapy. Other laxatives should not be used especially during the ir 
f therapy for portal-systemi encephalopathy because the loos« 
resulting from their use may falsely suggest that adequate Cephula 
nas been achieved. In the overall management of portal-systemic e 
lopathy it should be recognized that there is serious underlying live 
with complications such as electrolyte disturbance (e.q., h | 
which other specific therapy may be requirec 
ADVERSE REACTIONS: Cephulac may produce gaseous distent 
latulence or belching and abdominal discomfort such as crampin 
"o of patients. Excessive dosage can lead to diarrhea. Nausea 
ing have been reported infrequently 


DOSAGE AND ADMINISTRATION: The usual dosage is 2 to 


YooKale! 


ils (30 to 45 mi., containing 20 g. to 30 g. of lactulose) three or f 
lally The dosage may be adjusted every day or two to produce 
tools daily. Hourly doses of 30 to 45 mí. of Cephulac may be used 


the rapid laxation indicated in the initial phase of the therapy of p 
ystemic encephalopathy. When the laxative effect has been ac 
lose of Cephulac may then be reduced to the recommended da 

Improvement in the patient's condition may occur within 24 ho 

t begin before 48 hours or even later. Continuous long-term the: 

ndicated to lessen the severity and prevent the recurrence of p 
ystemi encephalopathy The dose of C ephulac for thi 

the recommended daily dose 
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original copy of the manuscript is submitted it cannot be 
considered for publication. Manuscripts should be ad- 
dressed to the Editor and submitted in an original and at 
least one duplicate copy. 

In view of the Copyright Revision Act of 1976, transmit- 
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otherwise convey(s) all copyright ownership to the Ameri- 
can College of Gastroenterology in the event that such work 
is published by the American College of Gastroenterology. 

Letters of transmittal which do not contain the above, 
signed by all the authors of the manuscript submitted, will 
necessitate delaying the review of the material. 

Manuscripts must be typewritten on 84 x Llinch, white 
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The title page, including the by-line and affiliations of 
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from that where the work was done, both should be given. 
All pages should have the name of the senior author typed in 
the upper right hand corner. All pages including references, 
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salient facts, i.e. purpose, results and conclusions. It will 
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Louis, The C. V. Mosby Company, 1977, pp. 43-47. 

All references should be numbered consecutively and 
should appear according to the order in which they are 
referred to in the text and not alphabetically. 

We reserve the right to copy edit accepted manuscripts 
and galley proofs will be sent to the authors for final ap- 


238 


proval. These must be returned within 48 hours after re- 
ceipt. 

The editors and publishers are not responsible for indi- 
vidual opinions expressed by their contributors nor forthose 
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able. ] 

Wherever possible, arrows should be placed on photo- 
graphs or drawings to indicate the portion to which refer- 
ence is made. 

Allillustrations mustbe numbered and the legends must 
be typed double-spaced, on a separate sheet of paper. A 
gummed label should be affixed to the back of each illustra- 
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'ndications / Dosage 
* Duodenal Ulcer 


Dosage: 300 mg. four times a day, with meals and at bedtime. Treatment periods 
should not exceed eight weeks. 


e Pathological Hypersecretory Disorders 


Dosage: 300 mg. four times a day, with meals and at bedtime. In some patients it may be 
necessary to administer ‘Tagamet’ 300 mg. doses more frequently (not to exceed 
2400 mg. per day) and continue as long as clinically indicated. 


Concomitant antacids should be given as needed for relief of pain. 


The ‘Tagamet’ Effect 
on Acid Secretion in 
duodenal Ulcer Patients 
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Endoscopically proven 
Fast, complete ulcer healing 


Endoscopic Examination of Duodenal Ulcer Patient on 
‘Tagamet’ 300 mg. q.i.d. 








pretreatment week 2 


* In a U.S. double-blind study* of patients with endoscopically 
diagnosed duodenal ulcers, ‘Tagamet’ (300 mg. four times a day) 
significantly increased the rate of healing vs. placebo at 
two weeks, proven endoscopically. 


Heal Rates in Duodenal Ulcer Outpatients 
% healed in weeks MN ‘Tagamet’ 


NN Placebo 





6 weeks 


4 weeks 


Effective Symptom Relief 


* In the same U.S. double-blind study,* global efficacy ratings 
of complete or marked relief were reported in 80%: of the 
patients on ‘Tagamet’ vs. 59% for placebo. 


*Data on file, SK&F Medical Dept. 
(all patients were permitted p.r.n. 
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e Inhibits gastric acid secretion 
produced by all common stimulants: 


—food, histamine, acetylcholine, 
pentagastrin, caffeine 


e Promotes rapid ulcer healing 
e Provides effective symptom 


relief 
e Well tolerated 


— based on clinical trials, the following are 
the most frequently reported adverse 
reactions: diarrhea; dizziness; muscular 


pain; rash; mild gynecomastia 


Before prescribing, see complete prescribing 
information in SK&F literature. The following is 
a brief summary. 


Indications: ‘Tagamet’ (brand of cimetidine) is 
indicated in the short-term (up to 8 weeks) treatment 
of duodenal ulcer; and in the treatment of patho- 
logical hypersecretory disorders (i.e., Zollinger- 
Ellison syndrome, systemic mastocytosis and 
multiple endocrine adenomas). Concomitant ant- 
acids should be given as needed for relief of pain. 
Studies to date do not provide evidence of the 

safety of cimetidine in uncomplicated duodenal 
ulcer beyond 8 weeks, 


Contraindications: There are no known contra- 
indications to the use of ‘Tagamet’. 


Precautions: In a 24-month toxicity study in rats 

at dose levels approximating 9 to 56 times the recom- 
mended human dose, benign Leydig cell tumors 
were seen. These were common in both the treated 
and control groups, and the incidence became 
significantly higher only in the aged rats receiving 
‘Tagamet’. Reproduction studies in animals have 
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shown no evidence of impaired mating performance 
or fertility. 


Lack of experience to date precludes recommend- 
ing ‘Tagamet’ for use in pregnant patients, women 
of childbearing potential, nursing mothers or 
children under 16 unless anticipated benefits out- 
weigh potential risks; generally, nursing should be 
discontinued in patients taking the drug. 


Adverse Reactions: Diarrhea, muscular pain, 
dizziness, rash, mild gynecomastia. A few cases of 
neutropenia have been reported, but no causal 
relationship could be established. Small, regularly 
observed, reversible increases in plasma creatinine 
and some increases in serum transaminase have 
been reported. 


How Supplied: Pale Green Tablets: 300 mg. tablets 
in bottles of 100 and Single Unit Packages of 100 
(intended for institutional use only). 


Injection: 300 mg./2 mi. in single-dose vials in 
packages of 10. 


Date of issuance Sept. 1977 


SK&F LAB CO., Carolina, P.H. 00630 






Because every patients 
" needs are different, 





eet gne a complete 






line of 


C.B. Fleet Co. has served the 


Owel evacuants. 


Maintaining this leadership Now you have the most 
complete line of products suitable 
for any need, with any patient, in 
any situation where bowel 
evacuation is required 





medical profession for more than position, Fleet®has developed 
100 years...a record built on the additional products to meet the 


nighest standards for product Increasing needs of practitioners 
quality and satisfaction 












oo — mh im A 0112 8 0 


Bisacodyl 
Laxative 


Enteric Coated Tablets 
twelve 100-tablet bottles 
5 mg. each tablet 


4% Fud Ounces (133 m 44 PM Ounces (339 mé) 


eM uam 





E 







Bisacodyl 





















a db... ® 
Recta) Contact LI 
Laxative P ari 
Comi COENE: FLEET PDP MN 
arane LAXATIVE. 1% FL OZ 45M prapta Wr 
em - (45 ML); FLEET* BISACODYL. NF “er y , 
00 suppositories CONTACT LAXATIVE, 4 ENTERIC-COATED TABLETS, pif ; 
0 mg. each 5 MG EA.; FLEET* BISACODYL, NF Y 






LAXATIVE, 1 SUPPOSITORY, 10 MG 








Meet 





EEES 2 SUMI 


CONTENTS: FLEET* PHOSPHQ;SODA BUFFERED SALINE LAXATIVE, 1% F 
0Z. (45 ML); FLEET” BISACODYL, NF CONTACT LAXATIVE 4 ENTERIC 
COATED TABLETS, 5 MG EA; FLEET* BAGENEMA, 1 UNIT: 

SOAPSUDS PACKET (1) — 


When bowel evacuation 
is specified, Fleet® 
should be too. 





LARGE VOLUME 


ENEMA SET CONTENTS: FLEET* PHOSPHQ,SODA BUFFERED SALINE LAXATIVE 
f leet 1% FL. OZ. (45 ML); FLEET® BISACODYL, NF CONTACT LAXATIVE, 


SERES us 4 ENTERIC- COATED TABLETS, 5 MG EA.: FLEET® READY-TO-USE E. 
d ies eh S BISACODYL ENEMA, 10 MG BISACODYL. USP — 
\/ 1C ) - f 245 5 

pharmaceuticals | +YMCADUFO, Va bagenema 


Some anxious ulcer patients 
manage to avoid 
every irritant... 









...except 


< ROCHE 


excessive anxiety 


While his ulcer is still in its ac- 
tive stage, the patient is usually 
quite scrupulous about following 
doctor's orders.” For the time 
sia at least, he's willing to 
forego coffee, alcohol, spicy 
foods, even cigarettes. But 
there's one irritant that some of 
these anxious ulcer patients 
may be unable to avoid—or to 
handle. Excessive anxiety. 

For such patients, specific anti- 
anxiety medication is frequently 
indicated in addition to counsel- 
Ing and reassurance—that is 
where Valium (diazepam) comes 
In. Valium is a useful, highly de- 
pendable calming agent that 
works promptly to 
relax the patient an 
relieve his psychic 
tension and anxiety. 





VALIUM. 


(diaze pam)“ 


The characteristic response 

it produces is one that you know, 
want and trust. 

Valium (diazepam) can particu- 
larly benefit the ulcer patient 
whose psychic tension increases 
at bedtime. The addition of an 
h.s. dose of Valium to a b.i.d. or 
t.i.d. regimen can reduce 
“nighttime” anxiety and thus 
may encourage sleep. At rec- 
ommended dosages, Valium is 
Usually well tolerated. Alt oe 
drowsiness, ataxia and fatigue 
are sometimes encountered, 
these and more serious side ef- 
fects are rarely a problem. 





2-mg, 5-mg, IO-mo pa. tablets 


can relieve the ulcer patient's 
psychic tension and anxiety 


Before prescribing, please see following page for a summary of product information. 
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(diazepam) 


Before prescribing, please consult complete product in- 
formation, a summary of which follows: 

Indications: Tension and anxiety states: somatic complaints 
which are concomitants of emotional factors; psychoneurotic 
states manifested by tension, anxiety, apprehension, fatigue, de- 
pressive symptoms or agitation; symptomatic relief of acute agi- 
tation, tremor, delirium tremens and hallucinosis due to acute 
alcoho! withdrawal; adjunctively in skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity caused by upper 
motor neuron disorders; athetosis; stiff-man syndrome; convul- 
sive disorders (not for sole therapy). 

Contraindicated: Known hypersensitivity to the drug. Chil- 
dren under 6 months of age. Acute narrow angle glaucoma; 
may be used in patients with open angle glaucoma who are re- 
ceiving appropriate therapy. 

Warnings: Not of value in psychotic patients. Caution 
against hazardous occupations requiring complete menta! alert- 
ness. When used adjunctively in convulsive disorders. possibility 
of increase in frequency and/or severity of grand mal seizures 
may require increased dosage of standard anticonvulsant medi- 
cation; abrupt withdrawal may be associated with temporary in- 
crease in frequency and/or severity of seizures. Advise against 
simultaneous ingestion of alcohol and other CNS depressants. 
Withdrawal symptoms (similar to those with barbiturates anc 
alcohol) have occurred following abrupt discontinuance (con- 
vulsions, tremor, abdominal and muscle cramps, vomiting and 
sweating). Keep addiction-prone individuals under careful sur- 
veillance because of their predisposition to habituation and 
dependence, 

Usage in Pregnancy: Use of minor tranquilizers during 

first trimester should almost always be avoided be- 

cause of increased risk of congenital malformations as 

suggested in several studies. Consider possibility of 

pregnancy when instituting therapy; advise patients to 
discuss therapy if they intend to or do become pregnant. 

Precautions: if combined with other psychotropics or an- 
ticonvulsants, consider carefully pharmacology of agents em- 
ployed; drugs such as phenothiazines, narcotics, barbiturates, 
MAO inhibitors and other antidepressants may potentiate its ac- 
tion. Usual precautions indicated in patients severely depressed, 
or with latent depression, or with suicidal tendencies. Observe 
usual precautions in impaired renal or hepatic function. Limit 
dosage to smallest effective amount in elderly and debilitated to 
preclude ataxia or oversedation. 

Side Effects: Drowsiness, confusion, diplopia, hypotension, 
changes in libido, nausea, fatigue, depression, dysarthria, jaun- 
dice, skin rash, ataxia, constipation, headache, incontinence, 
changes in salivation, slurred speech, tremor, vertigo, urinary re- 
tention, blurred vision. Paradoxical reactions such as acute 
hyperexcited states, anxiety, hallucinations, increased muscle 
spasticity, insomnia, rage, sleep disturbances, stimulation have 
been reported; should these occur, discontinue drug. Isolated 
reports of neutropenia, jaundice; periodic blood counts and liver 
function tests advisable during long-term therapy. 

Dosage: individualize for maximum beneficial effect. Adults: 
Tension, anxiety and psychoneurotic states, 2 to 10 mg b.i.d. to 
q.i.d.; alcoholism, 10 mg t.i.d. or q.i.d. in first 24 hours, then 5 
mg t.i.d. or q.i.d. as needed; adjunctively in skeletal muscle 
spasm, 2 to 10 mg t.i.d. or q.i.d.; adjunctively in convulsive dis- 
orders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated pa- 
tients: 2:to 2Y» mg, 1 or 2 times daily initially, increasing as 
needed and tolerated. (See Precautions.) Children: 1 to 2v» mg 
t.i.d. or q.i.d. initially, increasing as needed and tolerated (not 
for use under 6 months). 

Supplied: Valium* (diazepam) Tablets, 2 mg, 5 mg and 
10 mg—bottles of 100 and 500; Tel-E-Dose* packages of 100, 
available in trays of 4 reverse-numbered boxes of 25, and in 
boxes containing 10 strips of 10; Prescription Paks of 50, 
available singly and in trays of 10. 





Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 








MEETINGS OF INTEREST 


43rd Annual Convention, American College 
of Gastroenterology, The Marriott, Denver, 
Colo., 24-27 September 1978, 


Annual Course in Postgraduate Gastroenter- 
ology, American College of Gastroenterology, 
The Marriott, Denver, Colo., 28-30 September 
1978, 


6th World Congress of Gastroenterology, Madrid, 
Spain, 5-9 June 1978. 


Selected Disorders of the Colon, Postgraduate 
Seminar co-sponsored by the American College 
of Gastroenterology, the Southern Medical Asso- 
ciation and the University of Miami School of 
Medicine. Bahia Mar Hotel, Ft. Lauderdale 
Beach, Fla., 1-3 July 1978. 


IN ULCER PAIN 


MYLANTA:II 


aluminum and magnesium hydroxides plus simethicone) 


High potency antacid/ 
effective antiflatulent 


@Double the neutralizing capacity of 
most standard antacids. 


e Effective relief of concomitant gas distress. 
e Non-constipating. 
e Pleasant tasting...for high patient acceptance. 


e Available in both liquid and tablets 
for convenience. 


STUART PHARMACEUTICALS | Wilmington, DE 19897 
Division of ICI United States Inc 
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IN COMING ISSUES 





Papers to be presented before the 43rd 
Annual Convention of the American Col- 
lege of Gastroenterology. 


These, in addition to other original arti- 
cles, selected abstracts, editorials, book 
reviews, Radiology Corners, Endoscopy 
Corners, and Pediatric Corners. 


Use convenient coupon to insure your 
uninterrupted receipt of these important 
issues. 
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Use this blank for subscribing to 


American ournmil Gastroenterology 
299 Broadway 
New York, N.Y. 10007 


Enclosed please find $... for which 
you are to enter my subscription to THE AMERI- 
‘CAN JOURNAL OF GASTROENTEROLOGY, starting 


with the |... AMPH E p 


issue, as indicated below. 


( 1 year $20.00 O 2 years $35.00 
($25.00 foreign ) ($45.00 foreign) 


Name ecu adm eee bowed Dada 
(please print) 
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Cortenema 
disposable unit-dose - 
hydrocortisone retention enema 


COMPOSITION: Each 60 mi, unit contains Hydrocortisone, 100 
mg. in an aqueous solution of carboxypolymethylene, polysor. 
bate BO, and methylparaben, 0.18% as a preservative. 
INDICATIONS: Adiunctive therapy in ulcerative colitis; 
especially distal ulcerative proctitis, proctosigmoiditis, teft 
sided colitis; proved useful also in some cases involving 
transverse and ascending colons. 

CONTRAINDICATIONS: Systemic fungal infections, recent 
ileocolostomy. 

WARNINGS: In severe ulcerative colitis, avoid delay of needed 
surgery pending response to medical therapy. Careful insartion 
of enema tip is advisable to avoid rectal wal! damage. Observe 
warnings of corticosteroid use; increase dosage of rapid-acting 
corticosteroids in unusual stress; corticosteroids may mask and 
decrease resistance ta infection; prolonged use may predispose 
to cataracts, glaucoma, secondary ocular infections. 

Usage in pregnancy: Pending adequale studies, corticost- 
eroid use in pregnant, lactating or potentially childoearing 
women requires weighing possible drug benefits against poten: 
tial hazards to mother and progeny. After large corticosteroid 
doses daring pregnancy. observe neonates for hypoadrenatism. 

Hydrocortisone or cortisone therapy may increase blood pres- 
Sure, sodium and water retention, potassium excretion —effects 
less likely with synthetic derivatives, except in high doses. Sal 
restriction and potassiumn supplementation may be needed. Ali 
corticosteroids increase calcium excretion. 

Avoid immunization procedures, including smallpox 
vaccination, during corticosteroid therapy, because of possible 
neurologic complications and lack o! antibody response. 
Observe corticosteroid-freated patients with latent tuberculosis 
or tuberculin reactivity for signs of reactivated disease; provide 
chemoprophylaxis during prolonged corticosteroid dosage. 
PRECAUTIONS: Use CORTENEMA cautiously in probability of 
bowel perforation, abscess or pyogenic infection, new anasto- 
moses, obstruction, extensive fistulas or sinus tracts, and in 
peptic ulcer, diverticulitis, renal insufficiency, hypertension, 
osteoporosis are myasthenia gravis. Minimize hazard of adreno- 
cortical insutficiency after prolonged treatment, by reducing 
dosage gradualty and by adding mineraiocorticoid and gtuco- 
corticoid support in post-treatment stress situations. in surgical 
infections during corticosteroid therapy, consider increasing 
antimicrobial dosage. 

Use corticosteroids cautiousty in hypothyroidism, cirrhosis 

and ocular herpes simplex; use aspirin cautiously with 
corticosteroids in hypoprothrombinemía. Psychic derange- 
ments may appear and emotional instability or psychotic 
tendencies may be aggravated with corticosteroid use. Care- 
fully monitor growth of children on tong. term corticosteroid 
therapy. Use the lowest effective corticosteroid dosage and 
reduce it gradually when possible. 
ADVERSE REACTIONS: Local pain of burning. and rectal 
bleeding attributed to CORTENEMA have been reported rarely. 
Apparent exacerbations or sensitivity reactions also occur 
rarely, The following adverse reactions should be kept in mind 
whenever corticosteroids are given by rectal administration: 

Fluid and Electrolyte Disturbances: Sodium retention, tuid 
retention; concestive heart failure in "susceptible patients; 
potassium loss, hypokalemic alkalosis, hypertension. 
Musculoskeleta': Muscle Weakness, steroid myopathy: loss of 
muscle mass; esteoporosis; vertebral compression fractures; 
aseptic necrosis of femoral and humeral heads, pathologic 
fracture of long bones. Gastrointestinal: Peptic ulcer with 
possible perforation and hemorrhage, pancreatitis; abdominal 
distention, ulcarative esophagitis. Dermatologic: Impaired 
wound healing. thin fragile skin; petechiae and ecchymoses. 
facial erythema, increased sweating, may Suppress reactions to 
skin tests.  Neurologic: Convulsions; increased intracranial 
pressure with papilledema (pseudotumor cerebri) usually atter 
treatment; vertigo; headache. Endocrine; Menstrual 
irregularities; development of Cushingoid state; suppression o! 
growth in children; secondary adrenocortical and pituitary 
unresponsiveness, particularly in times of stress, as in trauma, 
surgery or iffmess, decreased carbohydrate tolerance, 
manifestations of latent diabetes mellitus; increased 
requirements for insulin or oral hypoglycemic agents in 
diabetics. Ophthaimic: Posterior subcapsular cataracts; 
increased intraocular pressure; glaucoma, exophthaimos. 
Metabolic: Negative nitrogen balance due to protein catabolism. 
DOSAGE AND ADME RATION: CORTENEMA should be 
used adiunctively with such suppenive measures as dietary 
control, sedatives, antidiarrheal and antibacterial agents and 
blood replacement. The usual dosage, administered intrarectally 
in the evening betore retiring, is 1 RTENEMA per day for 2-3 
weeks and every other evening thereatter until clinical and 
proctologic remission occur. CORTENEMA should be retained 
at ieast * hour or, preferably, all night and may be facilitated by 
prior sedative or antidiarñieal medication. Duration of treatment 
depends on both clinical and proctologic response. Clinical 
symptoms usually subside within 3-5 days; mucosa! 
improvement may require longer, up to 2-3 months. Discontinue 
CORTENEMA if improvement fails to occur within 3 weeks. 

HOW SUPPLIED: Singie-dose 60-cc. botties, in packages of 1 or 
7, with instructions for patients. 
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The first three weeks of therapy... 
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Once a diagnosis is established, Cortenema Hydrocortisone enema therapy provides re- 
often is the only medication required for treat- lief of symptoms and mucosal inflammation 
ment of mild to moderate distal ulcerative with minimal concern for steroid side effects. 
colitis, characterized by rectal bleeding, stool About 3096-5096 absorption may occur, but 
abnormality (diarrhea or constipation), and with only transient adrenal suppression re- 
diffuse mucosal ulceration and friability ported. Therapy is economical for the patient. 
limited to the rectum or rectosigmoid colon. The usual three week course costs far less 


than even one day of hospitalized treatment. 
Progress of signs and symptoms 


inflammation, bleeding and tenesmus usually 
start to subside within three to five days. 
Sigmoidoscopic examination after two or 
three weeks will reveal extent of mucosal 
improvement and direct subsequent therapy. 
(Severe cases may require up to three months 
Cortenema treatment followed by gradually 
reduced doses until discontinuation.) 


Originators 
of hydrocortisone 
enema therapy. 









Come visit our research 
Patient convenience and economy e and manufacturing facility 
Cortenema is unit-dosed, ready to administer, ~ in beautiful Minnesota. 
disposable. Available in packages of one ® 
or seven. 


j , e LABORATORIES 
€ 1977 Rowell Laboratories, Inc. we BAUDETTE MKS 





See page opposite for brief summary. 



















Hydrocortisone Retention Enema 


[] Goes right to the site of the problem to speed medication 
where it's needed most for prompt, direct relief 

O An effective alternative to oral corticosteroids—lessens risk 
of possible complications due to systemic absorption 

[] Provides soothing, direct relief from ulcerative colitis symp- 
toms—effective medication in a vehicle providing coverage of 
inflamed colonic mucosa 

[] Premeasured, prefilled, prelubricated, disposable—for unit: 
dose convenience, dosage accuracy, patient comfort 

O Supplied in a convenient, economical seven-pack—design« 
to meet your prescribing needs 

C From the leaders in chemotherapy of ulcerative colitis for 
over 30 years. 





i See facing page for brief summary of prescribing information. 
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Pharmacia Laboratories 
Division of Pharmacia Inc. 
Piscataway, New Jersey OBB54 


Quinton's new catalog of gastrointestinal 


biopsy instruments, including the bis 
purpose, Peroral Hydraulic and C 
instruments, is now available. For out 

copy call toll free: 1-800-426- 0538, Or ct 


Quinton Instrument Co., Dept. B-17, 


Avenue, Seattle, WA 98121 (206/223-7: 
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Enzymes in abundance 


for the pancreatic deficient 


VIOKASE 


4 x NF Protease 
6 x NE Amyase 
10 x NF Lipase 


(whole pancreas) 






VIOBIN CORPORATION 


e Under simulated physiological 
conditions, Viokase digests 100 times 
its weight of dietary protein; 150 times 
its weight of starch; 70 times its weight 
of fat. Contains esterases, peptidases, 
nucleases, elastase anc other 
enzymes of pancreas. 


e Costs your patient less than other 
pancreatic preparations. 


e Effectiveness confirmed by more 


than 20 years of clinical experience. 


Composition: Viokase is a pancreatic enzyme 
concentrate of porcine origin contaíning stan- 
dardized amylase, protease and lipase activi- 
ties, plus esterases, peptidases. nucleases 
and elastase. Each 225 mg tablet contains 100 
N.F. units per mg of protease, 150 NF. units 
per mg amylase, and 20 N.F, units per mg of 
lipase. Each tablet contains sufficient pancre- 
atic enzymes to digest in vitro 32 grams of 
dietary protein, 48 grams of dietary starch, 


less than 1% fat. NOT ENTERIC COATED 







and 23 grams of dietary fat. Viokase contains * 


Indications: As a digestive aid in cystic fibro- 
sis; replacement therapy where digestion of 
protein, carbohydrate and fat is inadequate 
due to pancreatic insufficiency. 
Administration and dosage: Powder. Dosage 
to patients with cystic fibrosis: Ye teaspoon 
(0.75 grams) with meals. Tablets: Dosage to 
patients with cystic fibrosis; chronic panere- 
atitis: 1 to 3 tablets with meals. For aiding 
digestion of patients with pancreatectomy and 
gastrectomy, 1 to 2 tablets taken at 2 hour 
intervals, or as directed by physician: 
Warnings: None. 

Precautions: Use with caution in patients 
known to be alergie to pork protein. 

How supplied: Powder: Bottles of 4 ounces 
and 8 ounces. Tablets: Bottles of 100 and 500. 


Literature available on request, includ- 
ing information on Beef Viokase derived 
from beef pahcreas for. those exceptional 
patients allergic to pork. | 
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Inflammatory Bowel Disease? 


CONSIDERATIONS OF ETIOLOGY AND PATHOGENESIS 


JOSEPH B. KIRSNER, M.D. Ph.D., F.A.C.G. (Hon.)t 
Chicago, IL 


INTRODUCTION 


Although the etiology and the patho- 
genesis of ulcerative colitis and of Crohn's 
disease remain obscure, the “nonspecific” 
inflammatory bowel diseases in recent years 
have emerged as “Rosetta stones” in clari- 
fying the nature of the gastrointestinal re- 
sponse to disease and the many associated 
biomedical disorders. Multiple etiological 
theories have been proposed, encompass- 
ing varied scientific disciplines but none 
has resolved the enigma of IBD. The pur- 
pose of this commentary is to reflect on the 
possible etiologic significance of various 
clinical and laboratory features of IBD 
and also to consider several concepts of 
current interest. 


The wide range of diseases affecting 
the small bowel and the large bowel, in- 
cluding bacterial and viral infections, para- 
sites, fungi, tuberculosis, vascular ischemia, 
excessive radiation, nutritional depletion 
and drug-induced lesions do not resemble 
IBD. The generally similar clinical and 


* Stuart D'stinguished Lecture of the American 
College of Gastroenterology, delivered at the 42nd 
Annual Convention, New Orleans, LA, October 
1977. 

+ Louis Block Distinguished Service Professor 
of Medicine, The University of Chicago. 


morphological expressions of these varied 
disorders reflect the limited physiological 
and morphological expressions of the bowel 
to injury. The frequency of IBD, especially 
among young people, most often in white 
populations, and the worldwide geographic 
distributions of ulcerative colitis and 
Crohn’s disease reflect pathogenetic mech- 
anisms, although their etiologic importance 
is not immediately apparent. 


The similar clinical features and clin- 
ical course of IBD everywhere in the world. 
despite differing ethnic populations, en- 
vironmental circumstances, dietary habits 
and sociocultural customs are noteworthy. 
For both ulcerative colitis and Crohn’s dis- 
ease (small and large intestine), there mas 
be no direct correlation between the sever- 
ity of the bowel disease, as demonstrated 
radiologically and the clinical course. Some 
individuals with apparently moderate in- 
volvement may have a severe and compli- 
cated course; while other patients with 
severe and extensive IBD radiologically 
seem to respond well to symptomatic man- 
agement and maintain a relatively benign 
course. 


The onset of ulcerative colitis and of 
Crohn’s disease likewise does not provide 
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any etiologic clues. Patients often are in 
good general health when IBD becomes 
apparent. The onset of symptoms may be 
gradual or abrupt. While the onset may be 
related chronologically to identifiable events 
(infections, emotional crises, drugs, fatigue, 
bowel operations (e.g. colostomy for diver- 
ticulitis, etc.) this temporal relationship 
does not establish causality; often no sig- 
nificant antecedent events can be described. 
Some patients, on careful questioning, re- 
call the earlier excessive intake of anti- 
biotics for respiratory and other infections, 
suggesting the possibility of an iatrogenic 
abnormality of the microflora of the gut. 
IBD has become more common worldwide. 
Whereas ulcerative colitis has increased 
slightly (or perhaps has plateaued), the 
incidence and the prevalence of Crohn's 
disease have risen rapidly in all parts of 
the world, a trend consistent with the in- 
volvement of external, environmental fac- 
tors (e.g. pollutants in air, food, water or 
“slow viruses”). The rising dominance of 
Crohn's disease over ulcerative colitis is a 
fascinating epidemiological problem. The 
estimates for numbers of IBD patients in 
the United States range from 500,000 to 2 
million people. The increasing recognition 
of “early” lesions of Crohn’s disease and the 
more frequent involvement of proximal por- 
tions of the digestive tract involving the 
mouth, esophagus, stomach and first por- 
tion of the duodenum (aphthous ulcers, 
submucosal granuloma formation) with 
and without involvement of the distal ileum 
is another intriguing change in the clinical 
presentation of Crohn's disease. 


IBD Tissue REACTIONS 


Ulcerative colitis is a diffuse tissue re- 
action, apparently beginning in the mucosa 
and submucosa of the colon and thus sug- 
gesting the surface action of intraluminal 
cytotoxic materials; although occasionally 
the entire bowel wall is affected immedi- 
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ately in a fulminating colitis. The search for 
intraluminal cytotoxic agents thus far has 
been unproductive but probahly involves 
the excessive and the abnormal gastroin- 
testinal aerobic and anaerobic microflora. 
Many of the morphological features of 
ulcerative colitis are consistent with an in- 
flammatory reaction but the nature of this 
tissue response is not understood patho- 
genetically at the present time. The cellular 
infiltrations — (polymorphonuclear cells, 
lymphocytes, plasma cells, eosinophils) un- 
doubtedly represent responses to an “eti- 
ologic agent" and in this sense, they are 
secondary reflections rather than primary 
events. The immunological significance of 
the lymphocytic accumulations in the bowel 
wall in IBD is discussed later. The in- 
creased numbers of mast cells and of Paneth 
cells are secondary developments, though 
they probably contribute to the tissue re- 
actions via the actions of the biologically 
active materials produced by these special 
cells. Numerous cytologic and cytohisto- 
chemical events in the bowel tissue of ulcer- 
ative colitis and of Crohn's disease have 
been observed (e.g. decreased basophilia, 
depletion of intracellular enzymes, over- 
production of mucus, prolonged cell turn- 
over), changes that are part of a cytological 
reaction to a pathogenic mechanism rather 
than the mechanism per se. Immunoperoxi- 
dase and electron microscopic examinations 
have demonstrated increased numbers of 
plasma cells, especially Ig-G cells and a 
relative decrease in Ig-A cells. In addition, 
C; component of complement has been 
demonstrated at the basement membrane 
of the surface epithelium and between epi- 
thelial cells; findings that have been inter- 
preted as reflecting a local humoral immune 
response. 


In Crohn's disease, the earliest lesions 
are scattered, superficial aphthoid ulcer- 
ations, resembling the canker sores of the 
mouth, visible in a background of normal- 
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appearing mucosa and of interest in rela- 
tion to the viral etiological hypothesis. As 
radiologists become more skilled in the 
roentgen demonstration of aphthoid ulcers 
in the gastrointestinal tract, “early” Crohn’s 
lesions will be observed more often and 
also more frequently involving proximal 
areas of the gastrointestinal tract. An im- 
portant feature of Crohn’s disease is the 
focal nature of the tissue reaction, focal not 
only along the bowel but also in the same 
biopsy specimens of bowel. Other features 
of the Crohn's disease tissue reaction are 
submucosal edema and lymphatic dilata- 
tion, focal but rather diffuse distribution 
of the disease along the small bowel, promi- 
nent lymphoid cell accumulations and 
transmural involvement of the bowel wall. 
The lymphatie dilatation, prominent 
lymphoid elements, endolymphangitis, en- 
larged mesenteric lymph nodes and the ex- 
perimentally-induced inflammation and 
edema of the bowel via lymphatic obstruc- 
tion, all suggest involvement of the lymph- 
atic system in the pathogenesis of Crohn’s 
disease but the possible mechanism is un- 
clear. Perhaps future studies will demon- 
strate the entrance of a “slow virus” into 
the lymphatic circulation of the bowel, pro- 
ducing the disease! The granuloma, though 
a useful guide to the pathological diagnosis 
of Crohn’s disease (especially when numer- 
ous and present in the deeper layers of the 
bowel wall) is not specific for Crohn's dis- 
ease. At least 18 or 20 infectious processes, 
10 foreign body reactions and a dozen 
or more obscure tissue reactions (e.g. aller- 
gic granulomatosis, eosinophilic granuloma, 
primary biliary cirrhosis, high molecular 
weight polymers) are associated with granu- 
loma formation. Furthermore, granulomas 
are not detectable in 30-40% of Crohn's dis- 
ease tissues! Granulomas recently have 
been demonstrated in several extraintestinal 
sites in patients with Crohn’s disease (bone, 
gastrocnemius muscle and skin), as might 
be expected with the systemic distribution 
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of an etiologic agent. The injurious effects 
of various drugs (oral contraceptive 
steroids, antineoplastic agents, methyldopa, 
some oral antibiotics) upon the small bowel 
and the colon reflect the potential bowel 
cytotoxicity of these therapeutic agents and 
provide no clue to IBD. The coexistence 
of both ulcerative colitis and Crohn's colitis 
in the same patient is extremely rare, if in- 
deed the combination exists. On the other 
hand, morphologic features of both entities, 
very occasionally, have been observed in 
the same resected colon; the eventual diag- 
nosis in such instances usually is Crohn's 
disease, based upon current criteria. The 
focal nature of the process, aphthoid ulcers 
located over lymphoid aggregates, loose 
aggregates of histiocytes, right-sided pre- 
dominance of the inflammation and preser- 
vation of epithelial mucin are features of 
Crohn's disease. 


Attempts to clarify the pathogenesis 
of ulcerative colitis and of Crohn's disease 
on the basis of the discernible tissue re- 
actions, of course, are limited by questions 
as to the constancy and the “specificity” 
of the observed changes, by the influences 
of antibacterial, adrenocortical steroids and 
other therapeutic agents, nutritional fac- 
tors upon the tissue reaction, by individual 
differences in host response and by the like- 
lihood that both the small intestine and the 
large intestine have limited tissue responses, 
regardless of the etiologic mechanism. 
Nevertheless, as more is learned of the 
cellular and biological events in the bowel 
in relation to disease, many of the pres- 
ently identifiable but incompletely under- 
stood features of IBD will assume appro- 
priate significance in the clarification of 
the tissue reaction now described as “non- 
specific” inflammatory bowel disease. 


LOCAL COMPLICATIONS 


The local (colon-rectum) complica- 
tions of ulcerative colitis reflect the unique- 


256 


ness of the disease; a remarkable sequence 
of tissue reactions, as yet little understood, 
The problems include pericolitis, toxic dila- 
tation of the colon, perforation, peritonitis, 
hemorrhage, polyps, hyperplastic filiform 
tumor-like tissue overgrowths, carcinoma, 
lymphoma, anorectal stricture, abscess and 
fistula formation (rectovaginal) and rectal 
prolapse. They occur with varying individ- 
ual frequency and they profoundly influ- 
ence the course of the disease and the out- 
come of therapy. Some individuals appear 
to have an exceptional vulnerability to 
complications; other patients, a remarkable 
resistance to these problems. In man, prob- 
ably no other chronic bowel inflammation 
is associated with so many intense tissue 
reactions. 


Carcinoma of the colon and rectum 
poses an especially serious challenge, 
pathogenetically and clinically. The neo- 
plasm, not infrequently, is very small and 
flat and thus is difficult to recognize clin- 
ically. The evolution from normal to neo- 
plastic epithelium in ulcerative colitis has 
not been investigated comprehensively, 
although the situation provides an excep- 
tional opportunity to examine the evolu- 
tion of colon-rectal cancer. Clinical and 
apparent tissue quiescence of the disease 
does not confer protective advantages over 
active disease in reducing the neoplastic 
threat. The geographic differences in the 
frequency of carcinoma of the colon-rectum 
associated with ulcerative coltis are in- 
triguing, ranging from 0.3% in Czechoslo- 
vakia, Switzerland and France, to 3.0% in 
the United States, Great Britain and Swe- 
den; differences that must involve local ex- 
ternal, environmental factors (e.g. diet) as 
postulated for colon cancer generally. The 
biological significance of this problem also 
must be assessed in relation to the rising 
incidence of colon cancer in the Western 
world. Recent studies appear to support the 
usefulness of colonoscopy and of colon- 
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oscopic biopsies demonstrating the presence 
or absence of epithelial dysplasia as an 
index of preneoplasia. On the basis of such 
observations, sequential tissue studies, in 
cooperation with an expert pathologist, 
might be expected to demonstrate “a pre- 
cancerous state” early enough to permit 
curative surgical removal of the colon and 
rectum. In our experience to date, the rec- 
ognition of moderate or severe dysplasia by 
a skilled pathologist now warrants the rec- 
ommendation of total colectomy and ile- 
ostomy in ulcerative colitis, since carcinoma 
of the colon, not recognized clinically, has 
been found under these circumstances. The 
cancer risk also includes Crohn's disease 
of the small intestine and of the colon, 
although to a lesser degree. As is typical 
of such associations, the neoplasm tends to 
develop at an earlier age than usual, often 
is multifocal in origin and progresses rapid- 
ly. In the small bowel, it is more likely to 
occur in by-passed or obstructed intestinal 
loops, circumstances often associated with 
stagnation of bowel content and anaerobic 
bacterial overgrowth, conditions that facili- 
tate the intraluminal development of carci- 
nogenic materials. 


The complications of Crohn’s disease of 
the small bowel and/or colon are domi- 
nated by a virtually relentless tendency to 
recurrence of the disease despite the most 
careful medical treatment or surgical ther- 
apy. Recurrences after small bowel resec- 
tion, in my experience, range from 
85-100%, depending upon the length of 
follow-up observation. Recurrences in the 
residual small bowel after total colectomy 
and ileostomy for Crohn’s colitis, in my 
experience, now approximate 35%. This 
tendency to recurrence remains as unex- 
plained as the primary etiology of Crohn's 
disease itself. Undernutrition must be an 
important contributory factor, because of 
the diminished host and local gastroin- 
testinal defenses. Perhaps the most im- 
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portant factor in the frequent recurrences 
is the diffuse nature of Crohn’s disease 
from its very onset, a situation not recog- 
nizable by conventional light microscopy 
but demonstrable now by sophisticated his- 
tological electron microscopic and cyto- 
histochemical studies, 


The tendency to recurrent fistula for- 
mation and the extension of fistulas to adja- 
cent structures (stomach, small bowel, 
colon, urinary bladder, blood vessels) may 
be equally devastating; a vulnerability ac- 
centuated by undernutrition, overuse of 
steroids, initially inadequate control of the 
inflammatory process and by premature 
operation in the nutritionally-depleted, 
poorly prepared patient. The many local 
problems associated with Crohn’s disease 
(malabsorption, Vitamin By. and D def- 
ciences, hyperoxaluria after ileal resec- 
tion) reflect the vital importance of the 
small intestine in the normal digestive-nutri- 
tional-metabolic homeostasis of the body. 
The nutritional and metabolic deprivations 
associated with resection of the distal small 
intestine often are so severe as to invalid 
the patient indefinitely and to present even 
more complicated therapeutic problems 
than the original disease. 


SYSTEMIC COMPLICATIONS 


More than 100 systemic complications 
involving virtually every organ system in 
the body have been identified in IBD, a 
constellation of biomedical problems un- 
matched in any other human illness. These 
varied complications seem consistent with 
the concept of a generalized tissue vulner- 
ability in IBD but such a concept remains 
speculative. While some complications 
antedate IBD (ankylosing spondylitis, 
erythema nodosum, iritis), most problems 
follow rather than precede the IBD, there- 
fore, must be initiated via the bowel disease 
per se. Contrary to general impressions and 
with the possible exceptions of acute toxic 
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arthritis and erythema nodosum, colectomy 
has an inconsistent effect upon the extra- 
colonic manifestations of ulcerative colitis 
and of Crohn’s disease. Since the compli- 
cations are approximately the same in ulcer- 
ative colitis and in Crohn’s disease of the 
small bowel and/or colon, the diseased 
bowel and its increased and abnorma! 
aerobic and anaerobic microflora probably 
are the sources of some of the systemic 
problems associated with IBD. 


The hepatic complications are numer- 
ous, including: fatty changes, hepatitis. 
pericholangitis, portalhepatic biliary type o! 
cirrhosis, portal cirrhosis of the liver and 
portal hypertension, sclerosing cholangitis 
and carcinoma of the bile ducts. In addi- 
tion, an increased incidence of cholelithiasis 
has been reported in Crohn's disease. The 
hepatic abnormalities are not correlated 
directly with the use of blood transfusions 
drugs, alcohol, nutritional deficiences or 
with other complications. Bacteriological! 
and immunological mechanisms including 
the deposition of antigen-antibody im- 
mune complexes have been suggested but 
there is no supporting evidence as vet. 
Once initiated, the hepatic problems of 
pericholangitis and sclerosing cholangitis 
appear to continue almost relentlessly, un- 
influenced by medication or surgery, except 
for the institution of adequate biliary drain- 
age. As judged by present methods, how- 
ever, bile acid metabolism appears to be 
normal, and the quantity of circulatiny 
lithocholic acid is not increased. The in- 
creased frequency of carcinoma of the bile 
ducts in IBD patients with sclerosing 
cholangitis is perhaps another indication 
of the apparent vulnerability of the IBD 
patient to neoplasia, although this neo- 
plasm is rare There is no direct correlation 
between the occurrence and the severity of 
the hepatic complications and the clinical 
activity of the IBD. Often, the more severe 
hepatic problems are noted in patients with 
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clinically mild IBD, suggesting a mecha- 
nism other than the diseased bowel, per- 
haps an associated immunological abnor- 
mality, including the deposition of immune 
complexes in the liver and biliary system. 


Retardation of growth, characterized 
by the cessation of linear growth, lack of 
weight gain, retarded bone development 
and delayed onset of sexual maturation, 
occurs in from approximately 18-30% of 
children with IBD; more often in Crohn’s 
disease than in ulcerative colitis. The mech- 
anisms include: prolonged decreased in- 
take of nutrients, increased loss of calories 
and nutrients through the diseased bowel 
and via intestinal malabsorption, the in- 
creased energy requirements of active in- 
flammatory disease, the catabolic effects of 
adrenocortical steroids and perhaps de- 
ficiency of certain trace metals via the dis- 
eased bowel (e.g. zinc and possibly Co, 
Mn, Si, Cu). Endocrine function (thyroid, 
adrenal, pituitary), as well as growth hor- 
mone release and somatomedin levels, are 
normal Although the therapeutic impor- 
tance of oral and parenteral hyperalimen- 
tation now is well-documented and appro- 
priately emphasizes the role of nutritional 
depletion, many questions remain. Why are 
not more IBD children growth retarded? 
Why do some children grow normally de- 
spite active disease and despite the con- 
tinuing use of adrenal corticosteroids? Why 
do some children grow normally despite ex- 
tensive resection of the ileum? Is growth 
retardation a delay in the usual adolescent 
growth spurt or a permanent arrest of the 
process and is there an impaired respon- 
siveness of "target tissues" to normally re- 
leased growth hormone? Inasmuch as bowel 
resection (small bowel in Crohn's disease, 
colectomy in ulcerative colitis) does not 
restore normal growth in every instance, 
thoughtful timing of surgery (before puber- 
ty is completed) and careful evaluation of 
the individual patient is required, with ref- 
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erence also to family growth patterns and 
to subtle genetic abnormalities such as the 
Turner syndrome and its variants, hered- 
itary defects associated with arrested 
growth which infrequently may involve 
the IBD patient and not be correctible by 
bowel surgery. Nutritional depletion and 
malnutrition are far more common and 
more severe in IBD than is appreciated 
clinically or is revealed by conventional 
laboratory tests (e.g. blood counts, serum 
proteins). Only by careful neutron activa- 
tion analyses can the in vivo decreases in 
total body nitrogen and in minerals such as 
potassium and calcium, in addition to vita- 
mins and nutrients, be revealed accurately 
and, therefore, lead to corrective therapy. 


ETIOLOGY AND PATHOGENESIS 


Experimental observations:—U]cerative 
colitis has not been observed to occur 
“spontaneously” in animals, A variety of in- 
flammatory and ulcerative disorders of the 
colon have been described in dogs of vari- 
ous types but none resembles the human 
condition, Ulcerative and inflammatory 
lesions in the colon have been produced 
by a wide variety of technics in various 
animals. The lesions tend to be superficial, 
acute and transient and they disappear 
with discontinuance of the injurious agent. 
The colitis produced by the administration 
of carrageenan is of interest in relation to 
the probable involvement of the colonic 
microcirculation and the determinant role 
of enterobacteriaceae; the carrageenan co- 
litis apparently cannot be reproduced in 
germ-free animals. 


Crohn’s disease also has not been re- 
produced experimentally. The intralym- 
phatic injection of various sclerosing solu- 
tions, silica and talc, not surprisingly has 
produced inflammation and edema of the 
ileocecal region of the bowel but the 
changes do not resemble regional enteritis. 
The terminal ileitis of swine observed in 
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the Scandinavian countries does not dupli- 
cate the human disease, Johne's disease, a 
chronic enteritis in cattle, sheep and goats 
caused by Mycobacterium paratuberculosis, 
likewise does not resemble Crohn’s disease. 


Etiologic hypotheses:—Many etiologic 
concepts have been proposed for ulcerative 
colitis, with emphasis upon infectious 
agents (bacteria, viruses) immune mecha- 
nisms, genetic influences and diminished 
host defenses but the cause remains obscure. 
Etiologic possibilities in Crohn’s disease 
similarly have included bacterial and espe- 
cially viral agents, immune reactions (in- 
cluding immune  hyporesponsiveness), 
genetic influences and abnormalities of the 
lymphoid cell system and of the intestinal 
lymphatics, For both entities, multiple 
causes probably are involved. The world- 
wide increasing incidence of Crohn’s dis- 
ease, especially among young people, is of 
particular interest, a trend consistent with 
the involvement of external, environmental 
agents (e.g, prolonged exposure to a “slow 
virus”, or pollutants in food and water). 
Thus far, no significant research of these 
possibilities has been undertaken. 


Psychogenic ^ factors;—The ^ central 
nervous system  profoundly influences 
the motor, secretory, absorptive and 


biochemical functions of the digestive 
system and the vascular and cellular 
integrity of the gastrointestinal tract 
and therefore significantly influences the 
status of the bowel in IBD, The long-known 
chronological association between signifi- 
cant emotional events and the onset and the 
exacerbations of ulcerative colitis is unques- 
tioned. Nevertheless, a primary role for 
psychogenic factors in the pathogenesis of 
ulcerative colitis, a dominant hypothesis in 
the 1930s and 1940s, has lost appeal in 
recent years. Traditional psychonalytical 
concepts emphasizing the role of uncon- 
scious psychological problems in the patho- 
genesis of IBD, including childhood con- 
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flicts, personality defects, loss of a loved 
one and parental deprivation, dominance or 
incongruence, have not been supported by 
sufficient objective evidence and no longer 
seem applicable to IBD. An alleged failure 
of adaptive processes in particular individ- 
uals under challenging circumstances is an 
attractive possibility but the concept re- 
quires clarification and the suggested dy- 
namics as yet are vague. The apparent re- 
versibility of emotional disorders after suc- 
cessful medical and surgical treatment, at 
least in some patients, suggests that the psy- 
chogenic problems of IBD patients may be 
secondary events, The highly successful 
careers of patients who have recovered 
from ulcerative colitis after effective med- 
ical treatment or curative colectomy and 
ileostomy do not reflect a constitutionally 
“indecisive, inadequate” population group, 
as had been alleged previously. Perhaps 
this particular group of individuals who 
have negotiated their emotional problems 
successfully should be studied carefully, in 
addition to actively troubled individuals, 
to clarify the nature of the psychogenic diffi- 
culties. 


A psychogenic basis for Crohn’s disease 
never has been emphasized, although, as 
with ulcerative colitis, emotional stresses 
and tensions intensify symptoms, precipi- 
tate recurrences and significantly influence 
the clinical course of the disease. Although 
the relationship seems important, the prob- 
lem of emotional factors in the pathogenesis 
of IBD is clouded by vagueness of cur- 
rent concepts and by limited knowledge of 
the neurogenic, vascular, humoral and bio- 
chemical effects of emotional stress upon 
the bowel, As more is learned of these 
physiological, biochemical and molecular 
events, the importance of psychogenic 
mechanisms in IBD probably will be re- 
newed. There is need also for more infor- 
mation on the individual psychophysiolog- 
ical responses to stresses, to the improved 
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understanding of individual vulnerability 
and individual resistance to disease in gen- 
eral, 


Microbiological possibilities:—Many of 
the clinical and morphological features of 
ulcerative colitis are consistent with an in- 
flammatory reaction caused by bacteria or 
perhaps viruses. Gut bacterial counts, 
aerobic and anaerobic, are increased enor- 
mously in both ulcerative colitis and Crohn’s 
colitis, The large numbers of bacteria and 
their products must contribute to the in- 
flammatory reaction in the bowel and to the 
“toxemia” associated with severe IBD; 
though this relationship awaits investiga- 
tion. Bacteriological interest in ulcerative 
colitis focused initially upon organisms such 
as the diplostreptococcus; the anaerobe, 
spherophorus necrophorus and the virus of 
‘lymphopathia venereum. Interest today is 
directed to anaerobic bacteria such as Bac- 
teroides, fastidious “variant bacteria” and 
to pathogenic forms of Escherichia coli. 


Bacteriological possibilities in Crohn’s 
disease have followed a similar pattern of 
limited study. Gut bacterial counts, espe- 
cially anaerobes, are considerably increased. 
Yersinia enterocolitica (especially serotype 
0:8) recently has been identified in some 
instances of acute regional enteritis and in 
mesenteric lymphadenitis and has been im- 
plicated in chronic Crohn’s disease but fur- 
ther investigation is required. Fastidious 
gram-negative rods, tentatively classified as 
Pseudomonas-like bacteria, have been 
found in Crohn’s disease tissue but not in 
ulcerative colitis and are being investigated 
further. Significant gaps exist in our knowl- 
edge of the gut aerobic and anaerobic 
microflora in IBD and little is known of 
the role of hemolytic coliform bacteria, 
bacterial endotoxins and other bacterial 
metabolites, the effects of long-term anti- 
bacterial therapy upon the gut microflora 
and the development of bacterial resistance 
to antibacterial agents. The mechanisms of 
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bacterial adherence to intestinal epithelium 
and their subsequent penetration into the 
bowel wall, the role of the gastrointestinal 
secretory immune system in the protection 
of the bowel wall against bacterial invasion 
and the possible breakdown of immune 
competence at the intestinal-colonic mu- 
cosal surface are critical problems requir- 
ing investigation. 


Earlier attempts to identify a patho- 
genic virus in IBD at the University of 
Chicago included tissue and serological 
studies of the virus of lymphopathia vene- 
reum, attempted transmission of IBD via 
the intrarectal injection of homogenates of 
colitis tissue in monkeys and a direct search 
for pathogenic enteric viruses in resected 
bowel tissue, all with negative results. In- 
terest in a possible viral etiology was re- 
newed in 1970 by Mitchell and Rees with 
the production of granulomas in the foot- 
pads of mice injected with homogenates of 
Crohn’s intestinal tissue and of mesenteric 
lymph nodes As long as 500 days were re- 
quired for evolution of the granulomatous 
changes, with little or no adaptation on 
passage. Since then numerous investigators 
utilizing a variety of technics have re- 
produced the original observations par- 
tially or completely; negative results also 
have been reported. A “transmissible agent” 
now has been identified in several labor- 
atories, both in ulcerative colitis and in 
Crohn’s disease bowel tissues. The agent 
passes a 220 mm. filter, is heat-stable, with- 
stands freezing at — 70° C but is inactivated 
by autoclaving. The characteristics of the 
“Vermont virus” suggest a picorna RNA 
type virus. A more recent study reported 
the isolation and characterization of re- 
ovirus-like agents from six of 10 patients 
with Crohn’s disease, with cytopathic ef- 
fects in Wi-38 tissue culture monolayers. 
The agents were related antigenically to 
Nebraska calf diarrhea virus of the Re- 
oviridae family. Patients with Crohn’s dis- 
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ease, however, did not have significant 
levels of antibody to Nebraska calf diarrhea 
virus antigen, as measured by the comple- 
ment fixation test, More recently, the UCLA 
group has demonstrated virus particles 
capable of passing a 50 um. millipore filter 
and also by immune electron microscopy in 
a continuous rabbit ileum tissue culture sys- 
tem containing Crohn's disease tissue. Posi- 
tive results were obtained in six out of six 
Crohn's disease tissues and in five out of six 
ulcerative colitis tissues. The “viruses” ob- 
tained in London, Vermont and Los An- 
geles manifested uniformly similar charac- 
teristics of a picorna-type virus. Electron 
microscopic studies revealed a similar 
morphologic appearance, including a cen- 
tral core and an outer coat, with the ulcer- 
ative colitis agent somewhat larger in di- 
ameter than the Crohn’s disease viral iso- 
late. The animal transmission experiments 
and the viral tissue culture isolation studies 
are intriguing and potentially important. 
All investigators, however, acknowledge 
the need for more comprehensive, cooper- 
ative, confirmatory studies including the 
fulfillment of Koch’s postulates. A method 
for the identification of humoral or cellular 
responses to these “viral agents” in IBD pa- 
tients would allow in depth studies of the 
prevalence as well as the specificity of the 
alleged “viral infection” but such a re- 
source is not yet available. Many questions, 
of course, remain. What is the significance 
of the granuloma in the animal transmis- 
sion studies? Is a “viral agent” truly being 
transmitted? Is the picorna-type virus now 
identified in several laboratories a path- 
ogen or a passenger? Are the viruses al- 
ready isolated from patients with inflam- 
matory bowel disease found in other dis- 
eases? Are they found in normal individ- 
uals? Are the propagation studies repro- 
ducible? Numerous technological problems 
have been encountered in the virus propa- 
gation studies but despite these and other 
questions, the virus possibility has emerged 
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as one of the important areas for investiga- 
tion in IBD. 


Immunological mechanisms in inflam- 
matory bowel disease:—Although an imme- 
diate type of allergic reaction in the colon 
to various foods, especially milk, was sug- 
gested as a possible cause of ulcerative co- 
litis more than 50 years ago, the capability 
of the gastrointestinal tract to participate 
in or generate allergic and immunological 
reactions remained in doubt for many 
years. The possible role of a fundamental 
immune mechanism in the pathogenesis of 
ulcerative colitis was first proposed by 
Kirsner and Palmer in 1954 and based upon 
clinically impressive evidence, including 
the common personal and family histories 
of allergic disorders, the frequent associ- 
ation of IBD with immunologically related 
disorders such as aphthous stomatitis, iritis, 
erythema nodosum, pyoderma gangreno- 
sum, autoimmune hemolytic anemia and 
thrombocytopenic purpura and the favor- 
able clinical responses to ACTH and 
adrenal corticosteroids. All of these obser- 
vations are consistent with the involvement 
of immunologic mechanisms in IBD. The 
ulcerations in the colon, observed at colon- 
oscopy recently, in patients with systemic 
lupus erythematosus, a classic autoimmune 
disease, is noteworthy in this regard; the 
lesions are not unlike the ulcerations noted 
in Crohn’s colitis, Recently, Crohn’s dis- 
ease also has been observed in association 
with idiopathic thrombocytopenic purpura. 
The very occasional association between 
hypogammaglobulinemia and ulcerative 
colitis or Crohn’s disease is noteworthy in 
this connection in perhaps suggesting that 
the immunological abnormality in IBD 
need not represent an over reaction but 
rather an abnormal response and especially 
the loss of a protective mechanism against 
the disease. 


Since 1954, all types of immunological 
reactions have been reproduced experi- 
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mentally in the small intestine and the colon 
in our laboratory. Attempts, however, to re- 
produce either ulcerative colitis or Crohn's 
disease by varied experimental immune 
technics were negative. In the initial search 
for possible “autoantibodies” cytotoxic to 
colonic epithelium, many types of tissue 
antibodies and other “reactants” have been 
demonstrated in the serum of IBD patients, 
including ceruloplasmin, haptoglobin, oroso- 
mucoid, transferrin, alpha-2-macroglobulin, 
bovine albumin, antinuclear factors, anti- 
bodies to erythrocytes, gastric and small in- 
testinal mucous cells, parietal cells, thyro- 
globulin, bile ductular epithelial cell and 
antibodies to bacteria and viruses (cmv). 
Since these substances are found also in 
non-IBD patients and in healthy controls, 
they cannot be implicated in the patho- 
genesis of IBD, 


An antigen immunologically related to 
human. colon antigen can be extracted in 
large amounts from the colon, cecum and 
feces of germ-free rats. The colon antigen 
is gastrointestinal-specific but not colon- 
specific. With this antigen, antibodies 
against both germ-free rat colon and against 
E. coli 014 have been demonstrated in pa- 
tients with ulcerative colitis or with Crohn’s 
disease and also in female relatives of IBD 
patients, themselves free of IBD. The 
“colon antibodies” identified thus far do not 
correlate with the age or sex of the patient, 
the extent, duration or severity of the IBD, 
a family history of IBD, with the presence 
or type of systemic complications, or with 
the response to steroids or azathioprine. 
Furthermore, the antibodies cannot be 
demonstrated directly in the colonic epi- 
thelium of IBD, as might be expected if 
they were involved in the disease process. 
They are not cytotoxic to fetal colonic 
epithelial cells in tissue culture, and they 
have been observed in the serum two to 10 
years after total protocolectomy for ulcer- 
ative colitis. Thus, the “colon autoanti- 
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bodies” appear to be secondary reflections 
of tissue injury and they are of no signifi- 
cance in the pathogenesis of IBD. 


The presence of small circulating anti- 
gen-antibody immune complexes has been 
inferred in approximately one-third of pa- 
tients with ulcerative colitis or with Crohn’s 
disease from the observation of increased 
inhibition of antibody-induced cytotoxicity 
mediated by lymphocytes, Such a finding is 
not exclusive to IBD, since immune com- 
plexes have been reported in many dis- 
orders. Their significance is not yet known, 
although in several diseases they have been 
found in the affected tissues and, therefore, 
have been implicated in the secondary sys- 
temic complications of IBD (e.g. liver, skin, 
kidney). The “pathogenicity” of immune 
complexes is determined by their size, the 
integrity of the reticuloendothelial system, 
the rate of elimination of the complexes 
from the body and by various host factors. 
In IBD, it will be necesasry first to docu- 
ment conclusively the presence or absence 
of immune complexes. They may be found 
principally in IBD patients with particular 
complications, such as hepatic disease or 
possibly dermatological problems, In a more 
recent study, the presence of immune com- 
plexes in 156 patients with ulcerative co- 
litis or Crohn’s disease was sought by the 
detection of anticomplementary activity and 
I'?-Jabeled Clq precipitation. Excess anti- 
complementary activity was common in pa- 
tients with active bowel disease and in 
those with extraintestinal manifestations 
(acute arthritis, ankylosing spondylitis and 
liver disease). Large complexes (Clq pre- 
cipitation) were common only in patients 
with liver disease. The significance of these 
observations remains uncertain. The tests 
for the presence of antigen-antibody com- 
plexes are indirect and are dependent upon 
the binding of complexed immunoglobulin 
to complement. A variety of circumstances 
may influence the positivity and negativity 
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of the tests, including the presence of hepa- 
titis B antibody, Until the antigen-antibody 
complexes have been identified, the im- 
munological importance of these findings 
would appear to be limited. On the basis of 
present information, the presence of immune 
complexes might be anticipated to be more 
common in IBD patients with hepatic dis- 
ease and perhaps with dermatologic prob- 
lems (e.g. pyoderma). The positive demon- 
stration of circulating immune complexes in 
IBD would be of considerable importance 
in providing an opportunity for analysis of 
the complexes, particularly with reference 
to the nature of the antigen involved, the 
critical elusive problem that has limited 
understanding of the role of immune 
mechanisms in IBD. 


Utilizing various technics, antibodies 
also have been demonstrated to a variety 
of bacteria and to the enterobacterial com- 
mon antigen. Since the heterogenetic com- 
mon antigen is present also in healthy peo- 
ple, its demonstration in IBD may have 
little direct etiologic significance. It may be 
important, however, indirectly. For exam- 
ple, Shorter has suggested that IBD may 
result from the establishment of a hypersen- 
sitivity to bacterial antigens normally pres- 
ent in the gastrointestinal tract. The bac- 
terial antigens presumably gain access to 
the lymphoid tissues of the bowel wall and 
lymph nodes early in life, before the normal 
mucosal block to their uptake is established. 
The frequency of hypersensitivity to entero- 
bacterial antigens is suggested by the ob- 
servation that mononuclear cells from most 
normal individuals produce macrophage- 
inhibiting factor on exposure to a phenol 
water extract of E. coli 0110. B14, Presum- 
ably, many people are primed immunolog- 
ically to react to enterobacterial antigens 
later, given the proper challenge. Once 
sensitization and challenge have occurred, 
the interaction of enterobacterial antigens 
and sensitized lymphocytes releases lympho- 
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toxins and other biologically active medi- 
ators of inflammation, with subsequent in- 
flammation of the bowel wall. Theoretical- 
ly, when the lymphocytes interact chiefly 
with the membrane-associated antigens of 
the colonie epithelium, the features of 
ulcerative colitis would predominate. Cross- 
reacting bacterial antigens gaining access 
to the submucosa theoretically would pro- 
duce a "granulomatous" type of inflamma- 
tion, consistent with Crohn's disease, an 
attractive concept that, of course, requires 
further investigation. 


In this regard, it is of interest perhaps to 
recall this statement from Kirsner and Pal- 
mer (1954)... "Perhaps bacteria participate 
in the pathogenesis of the disease initially by 
infection, increasing the susceptibility to 
further infection, and subsequently by sen- 
sitization of the bowel, as in an antigen- 
antibody reaction occurring among hyper- 
reactive persons . . . Perhaps future studies 
should include also the concept of vulner- 
ability of the host, a person more suscepti- 
ble to ulcerative colitis because of tissue 
hyperreactivity, biological as well as psy- 
chogenic in origin." 


Cell mediated immune responses:— 
Cell mediated immune responses in IBD 
have been studied by three principal tech- 
nics: skin test, the response of circulating 
lymphocytes to various mitogens and by 
the effects of various antigens upon the 
in vitro migration of leucocytes. Skin tests 
are the least reliable and least informative. 
On the other hand, cell mediated reactions 
involving lymphocytes and other cells are 
of considerable importance in the examina- 
tion of immunologically mediated tissue re- 
actions. The immune response, in general, 
involves stimuli regulating the activation, 
suppression, maturation and modulation of 
lymphocyte function. Two major types of 
lymphocytes originate in the bone marrow, 
although further study continues to identify 
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additional subtypes (“killer” cells, “helper” 
cells, etc.) reflecting the varied important 
roles of lymphocytes in immunologically 
mediated diseases. T-cells generally are re- 
sponsible for mediating cell mediated im- 
mune reactions. B-cells are mediators of 
humoral immune responses but there is con- 
siderable interaction between the two types 
of cells. Human T-cell and B-cell lympho- 
cytes are indistinguishable by conventional 
morphological criteria and their differenti- 
ation depends upon the recognition of char- 
acteristic surface (membrane) markers. 


Circulating T-cell lymphocyte propor- 
tions are normal in ulcerative colitis. De- 
creased T-cell numbers are related to de- 
creased total lymphocyte counts. In con- 
trast, both T-cell proportions and T-cell 
numbers are diminished in Crohn's disease, 
perhaps because of the loss of cells via the 
diseased bowel, or via the sequestration of 
lymphocytes within the diseased intestine. 
In fact, T-cells are more numerous in the 
deeper layers of the affected bowel wall 
in Crohn's disease than in ulcerative colitis 
or control bowel tissue, an observation in- 
terpreted as reflecting a local tissue immune 
reaction to antigens, possibly bacterial in 
origin, Decreased T-cells are noted also in 
patients with other diseases, e.g. chronic 
active liver disease and active sarcoidosis. 
The numbers of T-cells return to normal 
when these diseases become quiescent, con- 
sistent with a secondary rather than a 
primary pathogenetic event. 


Blood and lymph node lymphocytes 
from patients with ulcerative colitis respond 
normally with transformation and DNA syn- 
thesis when exposed to PHA and other 
mitogens. The decreased responsiveness 
noted very occasionally in ulcerative colitis 
disappears after total proctocolectomy and 
ileostomy, indicating the secondary nature 
of this transient defect. Decreased lympho- 
cyte responsiveness to mitogens is more 
common in Crohn's disease, although re- 
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sults vary from one laboratory to another. 
In contrast to ulcerative colitis, the hypo- 
responsiveness apparently persists in some 
patients despite effective medical treatment 
or surgical removal of diseased bowel. Such 
observations have been interpreted as re- 
flecting an immune "deficiency" state in 
Crohn's disease, although the evidence is 
far from conclusive. The altered T-cell and 
B-cell lymphocyte functions in IBD are 
not correlated with the activity of the dis- 
ease, site of bowel involved, or duration of 
illness. Since there are many technological 
limitations in the testing of lymphocyte re- 
sponses, concepts based upon such obser- 
vations require much more decisive docu- 
mentation. 


The in vitro cytotoxic effect of circu- 
lating lymphocytes for colonic epithelial 
cells is a unique phenomenon, demonstra- 
ble in all IBD patients (ulcerative colitis, 
Crohn's disease) and apparently only in 
IBD. The cytotoxic effect is rapid, tissue 
specific, does not require complement, is 
observed also with cell-free filtrates of 
lymphocytes and the effect disappears 
within ten days after total colectomy (ulcer- 
ative colitis) or bowel resection (Crohn's 
disease); the phenomenon returns in 
Crohn's disease with recurrence of the dis- 
ease. The cytotoxicity may represent an 
activity of T "killer" cells, the action of 
antibodies, largely Ig-M and possibly also 
Ig-G, or the influence of antigen-antibody 
complexes, Further investigation of this 
phenomenon will be of interest though the 
process may represent an epiphenomenon 
rather than an etiological event. 


The leucocyte migration test examines 
the capacity of various tissue components 
to specifically inhibit the migration of peri- 
pheral circulating leucocytes and macro- 
phages ín vitro and is based upon the con- 
cept that antigen-induced inhibition of 
leucocyte migration is a correlate of cellular 
hypersensitivity. In this procedure, colon 
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antigen inhibits the migration of leucocytes 
obtained from ulcerative colitis patients, a 
phenomenon observed infrequently in 
Crohn’s disease. In contrast to “colon anti- 
bodies”, the migration inhibition tests cor- 
relate directly with the clinical activity of 
the colitis and the effect is abolished by 
total proctocolectomy. These observations 
also are of interest but on the basis of pres- 
ent knowledge do not appear to have patho- 
genetic significance. 


The many conflicting and often confus- 
ing observations reported in the literature 
on cell-mediated immunity in IBD reflect, 
in part at least, varying and limited tech- 
nies, differing patient groups (as to disease 
activity and therapy) and variable condi- 
tions of study. Another limitation is the 
“nonspecificity” of the antigens employed 
thus far in the examination of peripheral 
circulating lymphocytes. The use of more 
“specific” or relevant" antigens (such as 
might be derived from the bowel itself) 
may vield more informative data. As Levin 
and Zaia have appropriately stated: "Cell. 
mediated immunity in human beings is 
devilishly complex. Synergistic and antago- 
nistic combinations of humoral factors and 
mediators interact with macrophages, ef- 
fector cells, helper cells and other cells 
with specified functions. The antigens used 
are crude and their specificity has been 
poorly documented. Thus, to assay in vitro 
one component of this complex process is 
rather artificial, and it is difficult to be cer- 
tain of the relation between the in vitro 
test and the concurrent clinical observa- 
tion.” The depressed T-cell function re- 
ported recently among bereaved patients, 
while possibly providing a partial immu- 
nological explanation for the clinical emer- 
gence of crisis-related disorders, further 
emphasizes the complexities of immunolo- 
gicallv related mechanisms in IBD. 


These important limitations nothwith- 
standing, the lymphocyte family is of para- 
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mount importance in the pathogenesis of 
the tissue reactions of IBD, as in mam 
other, if not all human illnesses, The cir- 
culating T-cell and B-cell lymphocytes, in 
fact, are very busy biological factories and 
transfer agents, bringing diverse biological 
materials to sites of tissue injury and in- 
flammation. Their products include chen- 
ical mediators influencing the activities of 
lymphocytes, polymorphonuclear cell. 
eosinophils, basophils, platelets and macro- 
phages, also lymphotoxins, skin reactive 
factor, growth inhibiting factors, transferrir. 
interferon and various types of immuno- 
globulins. Futher investigation of the sw- 
face markers of lymphocytes, furthermore . 
continues to reveal receptor sites for in- 
portant components of immunological and 
other types of tissue reactions including in:- 
munoglobulins and immunoglobulin (Fc! 
components, for components of comple- 
ment, hormones and vasoactive mediators 
(e.g. prostaglandin E, catecholamines, his- 
tamine, steroids). 


THE ÍMMUNOLOGICAL ROLE OF THE 
GASTROINTESTINAL TRACT 


Bowel lymphocytes:—The gastrointesti- 
nal tract is well-equipped for its important 
role in the immunological homeostasis of the 
body. The gastrointestinal immune appartus 
includes the lymphoid tissue (aggregated 
lymphoid tissue) in Peyers patches and 
mesenteric lymph nodes, the lymphoid foll.- 
cles beneath the epithelium in the mucosa 
and submucosa, the many lymphocytes and 
plasma cells in the bowel mucosa, the small 
lymphocytes within the bowel epithelium 
(propriolymphocytes, theliolymphocytes, in- 
terepithelial Ivmphocytes), the eosinophils, 
macrophages and mast cells and the secro- 
tory immunologic system of the gut. 


Peyers patches T-cells apparently are 
primed by gut antigens to provide a popu- 
lation of “memory T-cells” that migrate to 
other lymphoid sites, including the intesti- 
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nal lamina propria and, therefore, have an 
important function in the host's interaction 
with intraluminal gut antigens. Lympho- 
blasts populating the lamina propria of the 
bowel probably are derived from gut-asso- 
ciated lymphoid tissue, primarily Peyer's 
patches and are precommitted to Ig-A pro- 
duction before becoming distributed along 
the mucosal surface. Lymphoid cells in 
Peyers patches appear to be dependent 
upon intestinal antigens or other nonspecific 
intestinal factors such as mitogens (e.g. 
bacterial lipopolysaccharides) for the initial 
step of the activation process. Access to in- 
testinal contents seems to be facilitated by 
a specialized epithelium (membranous epi- 
thelial M cells) overlying the gut-associ- 
ated lymphoid tissue (Galt) in the ileum. 


Increased numbers of T-cell lympho- 
cytes are present in the bowel wall in both 
ulcerative colitis and in Crohn’s disease but 
much more in Crohn's disease, especially in 
the submucosa and in deeper layers of the 
bowel wall, probably reflecting a chronic 
immune reaction within the diseased gut, in 
response to a primary antigenic ( Pbacterial) 
challenge to the bowel. 


The interepithelial intestinal lympho- 
cytes may be an intrinsic part of the epithe- 
lial layer, migrate from the lamina propria 
or originate in the blood-borne population 
of lymphocytes, Preliminary observations 
suggest that interepithelial lymphocytes 
are more numerous in IBD than normally 
and also that they may be abnormal struc- 
turally and functionally. Whereas intestinal 
lymphocytes from normal people respond 
readily to concanavalin A and poorly or 
not at all to PHA, the reverse has been 
demonstrated for intestinal lymphocytes 
from patients with Crobn's disease. These 
observations are preliminary and further 
study of the intestinal lymphoid tissue 
should be revealing, especially if more 
"specific" antigens (possibly derived from 
the bowel) are utilized in such studies. 


THE AMERICAN JOURNAL OF GASTROENTEROLOCY 


Vol. 69, No. 3, Part 1 


Gastrointestinal antibodies:—Antibod- 
ies in the gastrointestinal tract are produced 
largely by the local lymphoid tissue but 
some of the antibodies originate in the 
blood stream. The epithelium of the small 
intestine and of the colon-rectum is a major 
source of plasma cells containing and pro- 
ducing Ig-A. Antigens within the intestinal 
lumen (dietary protein, viable bacteria) are 
the major antigenic stimuli. Heavy chains of 
each of the five major immunoglobulin 
classes, Ig-A, Ig-G, Ig-M, Ig-D, Ig-E, have 
been identified in the cytoplasm of lym- 
phoid cells of the normal gastric, intestinal 
and colonic mucosa. The Ig-A-containing 
lymphoid cells predominate. In addition, 
Ig-A is localized normally in the apical por- 
tion of the cytoplasm of intestinal epithelial 
cells. Intestinal secretory Ig-A differs in 
several respects from serum Ig-A. The latter 
is a 7S immunoglobulin with a molecular 
weight of 170,000; whereas secretory Ig-A 
has a sedimentation coefficient of 11S and 
a molecular weight of 350,000. The com- 
plete role of secretory Ig-A in the normal 
body defenses and in disease is not defined 
as yet, though it participates in defending 
the integrity of mucous membranes against 
pathogenic bacteria, viruses and dietary 
antigens (opsonization, inhibition of bac- 
terial growth, antiviral action, masking of 
antigenic sites, deterrent to the penetration 
of pathologic organisms and toxins). Re- 
cent studies have indicated a decreased 
amount of secretory Ig-A in the rectal epi- 
thelium of involved rectal mucosa in ulcer- 
ative proctitis and also in 4096 of biopsies 
of proximal, apparently normal (light mi- 
croscopy) sigmoidal mucosa, not involved 
in the colitis process. These findings sug- 
gest a local immunological defect in the 
bowel wall perhaps increasing tissue vulner- 
ability to IBD but the preliminary obser- 
vations need to be confirmed and extended. 
In this connection, two patients were found 
to have both Crohn's disease and selective 
Ig-A deficiency. There was no detectable 
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serum Ig-A. Ig-A-bearing plasma cells in 
the lamina propria were diminished. Pe- 
ripheral blood lymphocytes, however, 
showed normal numbers of Ig-A-bearing 
lymphocytes. The typical clinical course and 
histology suggested that Ig-A-mediated re- 
sponses in the mucosa are not involved in 
the pathogenesis of Crohn’s disease. An- 
other patient with primary acquired hypo- 
gammaglobulinemia nodular lymphoid hy- 
perplasia and giardiasis subsequently de- 
veloped regional enteritis. The integrity of 
the intestinal and colonic mucosal epi- 
thelium as an immune barrier to the entry 
of intestinal antigens (e.g. enterobacterial 
antigens, bacterial products) is an impor- 
tant consideration in the pathogenesis of 
IBD and now is under investigation. Large 
numbers of immunocytes containing Ig-E 
also have been identified in rectal biopsies 
of patients with ulcerative colitis or with 
Crohn’s disease. This finding, if confirmed, 
together with the increased numbers of 
mast cells in the colonic tissue from IBD 
patients, would be consistent with the con- 
cept of an antigen-induced Ig-E-mast cell 
interaction (as in an immediate hypersen- 
sitivity reaction), as an additional contribu- 
tion to the tissue reaction in IBD. 


Immunodeficiency in IBD:—Primary 
immunodeficiency syndromes are a heter- 
ogeneous group of diseases characterized by 
impairment of the B-cell system, the T-cell 
system or both. Infrequently, ulcerative 
colitis has been associated with immuno- 
deficiency states (thymic alymphoplasia, 
Swiss type agammaglobulinemia), but this 
appears to be merely coincidence. There 
is no evidence for a primary immune de- 
ficiency in the usual ulcerative colitis, 


An immunodeficiency state has been 
postulated in at least some patients with 
Crohn's disease because of reduced skin 
responsiveness to various antigens, de- 
creased responsiveness of circulating 
lymphocytes to nonspecific mitogens such 
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as PHA, con Á and pokeweed mitogen, the 
reduced numbers of circulating T-cell 
lymphocytes and the absence of inhibition 
of leukocyte migration with intestinal anti- 
gen. Other studies, however, have produced 
conflicting results. This problem is not ex- 
clusive to Crohn's disease. Diminished 
lymphocyte reactivity also has been ob- 
served in active sarcoidosis; the response 
returning to normal after the active disease 
has subsided. Impaired lymphocyte re- 
sponses also have been observed in Sjö- 
gren's disease, primary biliary cirrhosis and 
infectious hepatitis, among other conditions. 
Aside from the question of technological 
problems (e.g. endotoxin contamination of 
mitogen preparations), question arises as 
to the validity of attempting to assess the 
integrity of the total body lymphocytes 
and the total immune capacity of an in- 
dividual on the basis of observation of a 
relatively few lymphocytes obtained from 
peripheral venous blood and by methods 
which do not yet allow completely pure 
separations of B-cell and T-cell lymphocytes. 
The day-to-day individual variations in 
lymphocyte responsiveness and the varying 
responses to different mitogens further re- 
flect the limitations of current immunolog- 
ical technics. Perhaps lymphocyte hypo- 
responsiveness is related to a nutritional 
defect or to the presence of inhibitory sub- 
stance in the blood, possibly resulting from 
the prior or current use of adrenocortical 
steroids or azathioprine or 6 MP. Such 
considerations and the many systemic com- 
plications direct attention to the question 
of host defenses and to the possibility of a 
fundamental tissue vulnerability to IBD 
and its complications. Conceivably, under 
circumstances of lowered host resistance, 
ordinarily nonpathogenic microbial agents 
(e.g. coliforms), anaerobes or viruses might 
play an unexpectedly etiologic role in the 
pathogenesis of IBD and at least some of 
its complications, Host defenses (e.g., bac- 
tericidal capacities of leucocytes, genetic 
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regulation of immune responses ) are an im- 
portant consideration in the pathogenesis 
of inflammatory bowel disease and deserve 
more investigation. 


Genetic factors:—Ulcerative colitis and 
Crohn's disease are not classic, genetically 
transmitted disorders. Inheritable protein, 
enzymatic, metabolic or chromosomal ab- 
normalities have not been demonstrated. 
The circumstantial evidence, however, for 
a genetic influence in the pathogenesis of 
IBD in at least 15-20% of patients is im- 
pressive: the occurrence of IBD in three 
or more members of the same family span- 
ning several generations, the increased 
frequency of IBD among first-degree rela- 
tives, the occurrence of IBD in monozygous 
twins with an increased concordance ratio 
and the not infrequent association of IBD 
with ankylosing spondylitis, an established 
genetic disease. The usual family relation- 
ship is one additional affected family mem- 
ber but five or more affected members have 
been observed. Usually the type of IBD 
(ulcerative colitis or Crohn's disease) 
among family members is the same as in 
the proband. A significant intermingling of 
ulcerative colitis and Crohn's disease oc- 
curs, however, in at least 25% of the fam- 
ilies, suggesting an etiologic relationship. 


The genetic mechanism possibly impli- 
cated in IBD susceptibility is not known. 
It does not involve a single dominant gene 
or a single recessive gene with complete 
penetrance. The most likely mechanism ap- 
pears to be the combined interaction of 
several genes, the so-called polygenic or 
multifactorial type of inheritance. The 
genes involved remain to be identified. The 
genetic contribution presumably would be 
to facilitate a “state of readiness” in the 
small or large intestine, with IBD subse- 
quently precipitated by external, environ- 
mental events, including emotional stress, 
bacterial or viral infections, antibiotic-in- 
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duced alterations in the microflora of the 
bowel, and immunological reactions. 


Genetically influenced susceptibility to 
IBD is further suggested by the association 
of ulcerative colitis and Crohn’s disease 
with ankylosing spondylitis, a classic ge- 
netically-determined disease. The signifi- 
cant association between ankylosing spon- 
dylitis (with and without IBD) and 
the histocompatibility antigen HLA-B27, 
although not pathognomic, also is note- 
worthy, HLA-B27 also is strongly associ- 
ated with psoriatic arthritis, Reiter's syn- 
drome, salmonella arthropathy and acute 
uveitis but not with either ulcerative co- 
litis or Crohn's disease, in the absence of 
ankylosing spondylitis. The histocompatibil- 
ity (transplantation) genes determine the 
acceptance or rejection of a graft because 
their end product is an antigen localized 
on the cell membrane and hence vulnerable 
to the immune defenses of the host. The 
histocompatibility antigens thus have come 
to reflect individual susceptibility to certain 
diseases. In IBD there is no known associ- 
ation between specific HLA antigens 
(available thus far) and either ulcerative 
colitis or Crohn’s disease, except for the 
positive correlation with HLA-B27 in those 
patients who also have ankylosing spondy- 
litis or acute iritis. Preliminary information 
suggests a linkage between certain HLA 
haplotypes (haplotype A10, B18 genotype 
at the major histocompatibility locus) and 
the genetic transmission of a 50% defect 
in the functional activity of the Cə compo- 
nent of complement and several IBD pa- 
tients have been observed with an apparent 
C» deficiency associated with the A10, B18 
haplotvpe. In one family a 32-year old 
woman with Crohn's disease and sacroilietis 
carried the haplotypes A10, B18 ad Aw32, 
B18 at the major histocompatibility locus. 
Serum total complement and Cs hemolytic 
complement activities were undetectable, 
while levels of the remaining C;-Cy com- 
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ponents were normal. The other members 
of the family (mother, father, two sisters 
and an only son of the patient) have either 
the A10, B18 or Aw32, B18 haplotype and 
half normal complement activity; apparent- 
ly none has IBD. In another family, the par- 
ents and an only son each carried either the 
A10, B18 or the Aw 32, B18 HLA haplo- 
type but in this family hemolytic comple- 
ment activity was normal. The mother and 
the son have undergone total colectomy and 
ileostomy for ulcerative colitis; the father 
has regional enteritis. These observations 
are preliminary and further studies are 
planned but the findings are intriguing in 
relation to genetic influences and immu- 
nologically mediated tissue vulnerability in 
IBD. 


In evaluating the occurrence of IBD 
among families, nongenetic possibilities 
also arise, such as common and pro- 
longed family exposure to an environ- 
mental etiologic agent, perhaps a “slow 
virus”, This question has been explored 
preliminarily in studies of lymphocytotoxic 
activity (LCA), as a marker of exposure to 
a virus in IBD families, LCA was found 
in 50% of IBD family members contrasting 
with only 4% in control families. In the 
IBD family group, LCA activity was noted 
in 40% of household contacts compared to 
19% among nonhousehold contact family 
members. In a more recent study, lympho- 
cytotoxic antibodies (LCA) were detected 
in 27 of 53 patients (5196) in contrast to 
11 of 53 controls (11% ) and in 23 of 53 pa- 
tient spouses (4396) contrasting to three 
of 53 control spouses (6% ). If LCA is in- 
deed a marker of exposure to a virus, then 
these findings may suggest (prolonged) ex- 
posure to a virus in IBD. Much more re- 
search obviously will be required to deter- 
mine whether or not the viral exposure con- 
cept is valid in IBD. 


Therapeutic considerations:—Lacking 
knowledge of the fundamental cause (or 


Kirsner—Inflammatory Bowel Disease 


269 


causes) of IBD, there continues to be no 
truly "specific" medical treatment for IBD. 
Therapy at times seems irrational (oxygen, 
mineral water), at times hazardous (BCG, 
irradiation) and often confusing [“immuno- 
suppression’ (azathioprine) vs. immunolog- 
ical "support" (transfer factor) vs. immu- 
nological "stimulation" (levamisole)]. H 
immune hyporesponsiveness obtains in 
Crohn's disease, as has been alleged, then 
the apparent effectiveness of immunosup- 
pressive medication (azathioprine, 6MP) is 
even more difficult to comprehend; perhaps 
these drugs have a different as yet unknown 
mechanism of action (Pantiviral) in IBD. 


A major flaw in the evaluation of thera- 
peutic agents in IBD (e.g. sulfasalazine. 
steroids, azathioprine), is the erroneous as- 
sumption that the pharmaceutical actions 
of the medications "specifically" influence 
the nature of the disease. In fact, none of 
the available drugs for IBD has "specific" 
properties in IBD and attempts to so char- 
acterize them by statistical manipulation, 
including "double-blind" controlled studies, 
are unjustified. The therapy available for 
IBD is described more accurately as "facil- 
itating" rather than "specific, facilitating in 
the sense of “nonspecific” control of the 
tissue reaction and simultaneously enhanc- 
ing the host defenses of the IBD patient: 
as obtains with improved nutrition, concur- 
rently with diminished tissue damage in- 
duced by steroids, for example (decreased 
capillary permeability and neutralization of 
the biochemical effects of tissue injury ). 


Despite these limitations, effective and 
occasionally "curative" measures are avail- 
able for many patients in the form of 
comprehensive, individually designed pro- 
grams. The principles of treatment are ap- 
proximately the same for ulcerative colitis 
and for Crohn's disease. There are three 
principal therapeutic differences between 
ulcerative colitis and Crohn's disease. 
Crohn's disease is a more chronic type of in- 
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flammation, involving deeper layers of the 
bowel wall. Thus, healing can be expected 
to proceed more slowly in Crohn's disease 
than in ulcerative colitis and recovery may 
be slower. Consequently, anti-inflammatory 
therapy, including steroids, may be re- 
quired for longer periods in Crohn's disease 
than in ulcerative colitis. The tendency for 
Crohn’s disease to recur in the small and the 
large intestine after surgical resection of 
involved areas makes surgery less of a 
permanent cure in Crohn’s disease than in 
ulcerative colitis; therefore, persistence with 
medical therapy despite seemingly refrac- 
tory disease will be necessary more often in 
Crohn’s disease than in ulcerative colitis. 
Furthermore, since Crohn’s disease involves 
the small intestine, interference with ab- 
sorptive processes and intestinal difficulties 
subsequently are more common and more 
severe than in ulcerative colitis wherein nu- 
tritional and metabolic problems occur 
chiefly from losses through the colon of nu- 
trients already absorbed. 


Surgery does not cure Crohn's disease 
(small intestine and/or large intestine). 
It is utilized most effectively for the man- 
agement of major complications (obstruc- 
tion, uncontrollable hemorrhage, intestinal 
perforation, abscess formation). Recurr- 
ences of Crohn's disease after operation are 
very high (at least 85% for the small bowel 
and 3596 after colectomy and ileostomy). 
The importance of adequate nutrition in 
successful medical (or surgical) therapy 
cannot be over-emphasized. Without op- 
timal nutrition, the patient's capacity for 
healing will be inadequate; host defenses 
will remain impaired and the response to 
medication such as steroids will be insuffi- 
cient. Medical management must be com- 
prehensive, individualized, coordinated and 
sustained and supplemented by a supportive 
and encouraging therapeutic attitude, De- 
spite the limitations of present treatment, 
the chronicity of ulcerative colitis and of 
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Crohn's disease, the tendency to recurrences 
and the numerous complications, many pa- 
tients respond favorably to well-directed 
medical management. Approximately 20% 
of patients with ulcerative colitis require 
surgical intervention and approximately 
5096 of patients with Crohns disease re- 
quire surgery because of complications. 
Patience, perseverance, interest in the pa- 
tient and detailed attention are important 
ingredients of successful medical treat- 
ment. No drugs currently available are like- 
ly to resolve per se the therapeutic chal- 
lenge posed by IBD. Thoughtful scrutiny 
of the patient's course, perceptive clinical 
observation and imaginative and well-de- 
signed research, utilizing basic science as 
well as clinical disciplines and determined, 
resourceful investigators, remain the chief 
hope for the clarification and eventually 
the cure of these challenging and at times 
devastating diseases. 


The Univ. of Chicago Hosps. d» Clins. 
Box 319 

950 E. 59th St. 

Chicago, IL 60637 
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Twenty-nine randomized clinical trials (RCTs) from the decade 1964-74 
evaluating treatments of gastric ulcer have been analyzed, None of them ful- 
filled all criteria for an ideal RCT. The most frequent shortcomings were: short 
treatment or follow-up periods, incomplete description of the patients included, 
small patient samples, suboptimal experimental design, lack of double-blind 
testing, high number of drop-outs, less precise or less relevant types of evaluation 
of the treatment effect, uncontrolled ancillary treatment, or lack of statistical 
evaluation of the results. 


The most frequently tested drug was carbenoxolone, which has been 
shown to be clearly effective. Judged by the effect on the recommendations in 
standard medical textbooks the impact of the best RCTs have been small, This 
situation emphasizes the need for more well-planned and performed RCTs on 


treatments of gastric ulcer. 
INTRODUCTION 


ruelove and Wright, in a review of 
randomized clinical trials (RCTs) in gas- 
troenterology up to 1964, concluded that 
strict bed-rest in hospital? giving up smok- 
ing? and carbenoxolone (Biogastrone)* 
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were of proven value in the treatment of 
gastric ulcer. An effect of diet? intra- 
gastric milk drip containing sodium bi- 
carbonate? and sedatives? had not been 
demonstrable. 


The purpose of the present analysis 
was to evaluate RCTs on treatments of 
gastric ulcer during the decade 1964-1974 
and their impact on current therapeutic 
practice. In a previous analysis RCTs on 
duodenal ulcer were evaluated.” The rel- 
evant citations were obtained from MED- 
LARS as previously described. We ac- 
cepted trials as RCTs only if: 1. patients 
were allocated to a treatment or a control 
group at random; 2. the therapeutic effect 
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TABLE I 


ABSOLUTE (1-7) AND RELATIVE (8-17) REQUIREMENTS OF RCTS ON THE 
TREATMENT OF GASTRIC ULCER 





a. Random allocation 
l. 4b. Effect evaluated by relevant variables 
| c. GU distinguished from other ulcer 
2.  Ulcer diagnosed by “objective” methods 
3. Treatment schedule and dosage described 


Results tested (or testable) statistically 


o 9 A 


Age, sex, or duration of history reported 


Ld 


Group size greater than 10 


Adequate experimental design 
Double-blind testing 
10. Number of drop-outs stated 
11. Clearly defined end-points 
12. Criteria for exclusion described 
13. Statistical evaluation 
14. Ancillary treatment controlled 
15. Specification of ulcer symptoms 


16. Calculation of the type H error 


was evaluated on the basis of clinically 
relevant variables (e.g. severity or dura- 
tion of symptoms, survival, disappearance 
of an ulcer crater) and 3. gastric ulcer pa- 
tients were distinguished from duodenal 
ulcer patients in RCTs evaluating both 
categories. Twenty-one RCTs fulfilling 
these criteria were obtained by the MED- 
LARS search. From their reference lists 
and from recent surveys eight additional 
RCTs were found. The analysis thus com- 
prises 29 RCTs.*37 In 27 of these medical 
treatments. were evaluated, one compared 
surgical treatments, and one compared 
medical with surgical treatment. 


Treatment or follow-up period at least 3 weeks 


No. of RCTs fulfilling 


This and 
This preceding 
requirement requirements 
29 

29 29 
29 29 
29 29 
28 28 
25 25 
24 23 
24 18 
23 14 
23 12 
23 10 
22. 7 
20 4 
17 3 
8 0 
0 0 


METHODOLOGIC EVALUATION 


The 29 RCTs on gastric ulcer have 
been evaluated by the absolute and rela- 
tive requirements listed in Table I. If the 
absolute requirements are not fulfilled, we 
find it difficult or impossible to make use 
of the results of these RCTs. Failure to 
meet some of the relative requirements 
may reduce the value of the RCT to a 
smaller or greater extent but in most 
cases this will not invalidate the results 
completely. 


Criteria: —Criterion No. 1 simply states 
that the trial is an RCT on gastric ulcer. 
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The objective methods for the diagnosis 
(Criterion No. 2) were radiography alone 
(15 RCTs), radiography plus endoscopy 
(13 RCTs) (in three of these biopsies 
were taken from the ulcer) and surgery 
(1 RCT). Criteria Nos, 3 and 4 are self- 
explanatory. Criterion No. 5 is a very mod- 
erate one, one or more years of treatment 
or follow-up is not unreasonable from a 
clinical point of view. For all the RCTs, 
however, the median was four weeks and 
the maximum 21⁄2 years. The description 
of the patients included as to age, sex and 
duration of ulcer history (Criterion No. 6) 
was incomplete in many reports. All three 
factors were stated in only 11 RCTs but 
primarily we only excluded four in which 
none of them were given. Criterion No. 7 is 
also very moderate. Ideally the group size 
should be adjusted to the type 1 error 
(risk of a false positive result), the type II 
error (risk of a false negative result) and 
the minimum difference the investigators 
wish to detect as significant.38 The seven 
absolute requirements eliminated six or 
more than one-fifth of the RCTs. 


The experimental design (No. 8) was 
considered less adequate in five RCTs, in 
four because the employed factorial design 
does not prevent the tested treatments from 
interacting, and in one because the cross- 
over design was used without an interven- 
ing treatment pause, Double-blind testing 
(No. 9) was not done in six RCTs. In one, 
however, this was motivated and presum- 
ably was without marked effect on the re- 
sult. The number of drop-outs (No. 10) was 
not stated in six reports. In five RCTs the 
drop-out rate was higher than 20% of the 
number of included patients. Clearly de- 
fined end-points (No. 11) as complete re- 
lief from ulcer pain or disappearance of an 
ulcer crater, were used in 23 RCTs. In seven 
RCTs healing was considered complete 
only if confirmed by endoscopy. Fifteen 
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RCTs used both the percentage reduction 
of ulcer size and the proportion of com- 
pletely healed ulcers for evaluation and in 
six only the former showed a statistically 
significant difference between treatments 
tested. Criteria for exclusion from the trial 
(No. 12) were given in 22 RCTs. In eight 
RCTs they included age limits and the 
presence of more than one ulcer crater. 
Eight RCTs reported the percentage of 
patients excluded, It varied from 4-146, 
median 65% of the number included. 
Statistical evaluation (No. 13) of the re- 
sults was made in 20 RCTs but only 17 
stated the method used. The type I error 
could be evaluated from the data presented 
in 26 RCTs with Fisher’s exact probability 
test or Student’s t-test and in five a claimed 
significant positive result was not confirmed 
at the 5% level. Ancillary treatment 
(No. 14) was given but not recorded in 12 
RCTs. This may cause false negative re- 
sults if the ancillary treatment is effective 
and taken in greater amounts in the control 
group than in the treatment group. Specifi- 
cation of symptoms (No. 15) was not made 
in three of the 11 RCTs which also evalu- 
ated the treatment effect on ulcer symp- 
toms. In three RCTs the consumption of 
antacids was used as a measure of thera- 
peutic effect. Calculation of the type II 
error (No. 16), i.e. the risk of a false nega- 
tive result, had not been made in any of 
the 14 “negative” RCTs, ie. trials with no 
significant difference between treatments 
tested. In 13 RCTs the type II error could 
be calculated from the data presented. In 
three RCTs it was less than 596 and in 
five it was greater than 30%, for a thera- 
peutic improvement of 20% and a type I 
error risk of 5%. 


The requirements listed in Table I 
are ranked according to the frequency with 
which they are fulfilled in the RCTs 
studied. Some requirements with a high 
ranking on our list may be replaced with 
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Fig. 1—Net effect of carbenoxolone on healing of 


gastric ulcer indicated by the cumulated 
net healing rate (calculated from the ac- 
cumulated number of patients) + 2 SED 
(standard error of the difference )39 versus 
time in the period 1964-1974, Net healing 
rate is the percentage of completely healed 
ulcers in the treatment group minus the 
percentage of completely healed ulcers in 
the placebo group.39 


others regarding RCTs dealing with other 
diseases. 


The following analysis of different 
types of treatment, studied by RCTs dur- 
ing the decade 1964-74, only includes the 
23 RCTs which meet our “absolute” re- 
quirements. In cases where the reported 
and the recalculated statistics differed, the 
later have been used. 


CLINICAL EVALUATION 


Nine RCTs evaluated carbenoxolone 
(Biogastrone).*17 One RCT showed that 
the effect of low doses was less than that 
of high doses on healing of ulcers.® The 
remaining eight RCTs compared the ef- 
fect of carbenoxolone with that of pla- 
cebo.*%17 Some data of these RCTs appear 
in Table II. No significant differences 
could be found between the positive and 
the “negative” RCTs in regard to the 
various data. It appears from Figure 1 
that the cumulative net effect has stabil- 
ized at 30 per cent as more RCTs have 
been made. In duodenal ulcer patients a 
similar effect has been found.” The rather 
frequent side-effects of the drug can be 
controlled by thiazide diuretics and potas- 
sium supplementation without interfering 
with the effect on ulcer healing.® 
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One RCT has demonstrated that 
geranylfarnecylacetate is significantly in- 
ferior to carbenoxolone in promoting heal- 
ing of ulcers.!? 


Two factorial experiments testing 
stilbestrol (Table III) were both “nega- 
tive"19.19 Due to the design, other simul- 
taneously tested treatments may have ob- 
scured the results. The subgroups receiving 
stilbestrol alone and placebo alone were 
small. 


Three RCTs evaluated deglycyrrhizin- 
ated licorice.?022 One RCT compared the 
agent with carbenoxolone without finding 
any differences between the treatments.?° 
Of the remaining RCTs comparing the 
agent with placebo (Table III) one was 
positive?! and the other which used the 
cross-over design was "negative ^? By ad- 
dition of the results the effect on ulcer 
healing was not significantly different from 
that of placebo (Table III). 


One RCT evaluating antacids found a 
weak antacid (dried aluminum hydroxide 
gel) slightly more effective than a potent 
antacid (calcium carbonate powder) in 
bringing about ulcer healing, but the dif- 
ference was not statistically significant.?? 
In spite of the lack of a placebo group, 
this RCT does not support the application 
of antacids in gastric ulcer. 


The antigastrin agent proglumid has 
been shown in one RCT using the matched 
pair design to promote healing of gastric 
ulcers (Table III).?: 


The bismuth-protein-complex bicitro- 
peptide has been significantly more effec- 
tive than placebo in bringing about com- 
plete healing of ulcers in one RCT (Ta- 
ble III) ?5 


One RCT has tested Cholestyramine 
versus placebo (Table 111).2 The agent 
was found to be ineffective in promoting 
healing of gastric ulcers. 
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The antispasmodic and antiinflamma- 
tory agent proxazole has been tested versus 
placebo in one RCT (Table III). Prox- 
azole was slightly more effective in bring- 
ing about complete healing evaluated by 
endoscopy than placebo but the difference 
was not significantly different (P = 0.18). 


The effect of the anticholinergic gly- 
copyrrolate on ulcer healing was com- 
pared with that of not giving the agent in 
one RCT (Table 111).28 Placebo was not 
given in this phase of the study. The mean 
reduction in ulcer size was 17% higher 
but the percentage of completely healed 
ulcers was not significantly higher in the 
treatment group (P = 0.10). In a second 
phase of the study the effect of glycopyrrol- 
ate on prevention of ulcer recurrence was 
compared with that of placebo. A mar- 
ginally significant difference in favor of the 
anticholinergic after six and 12 months 


was not maintained after two years 
(P = 0.16). 


In a multifactorial RCT the carbenox- 
olone analogue BX24 (lauroyl glycyrrhe- 
tinic acid) was shown not to be better than 
carbenoxolone in promoting ulcer heal. 
ing.“ 

The same RCT also tested zinc-sulfate 
and Vitamin A (Table III), Neither was 
found significantly superior to placebo but 
again this could be due to the effect of 
other simultaneously tested treatments. 


One RCT tested vagotomy and pyloro- 
plasty versus Billroth I gastrectomy.?? 
Immediate postoperative morbidity and 
dumping were more frequent after gas- 
trectomy, while reoperations and diarrhea 
were more frequent after vagotomy and 
pyloroplasty. The over all functional re- 
sults (Visick grading) and the recurrence 
rates were not significantly different in the 
two groups. One big multicenter RCT com- 
pared the effect of continued medical treat- 
ment (antacids, anticholinergics, sedatives, 
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diet) with that of surgical treatment in 
patients with unsatisfactory healing after a 
treatment period in hospital?! Of the 111 
randomized patients only 49 were followed 
for two years. Of these 71% (20/28) 
of the surgical group and 24% (5/21) of 
the medical group had a satisfactory out- 
come without recurrence or disabling post- 
gastrectomy symptoms. The meaning of 
this difference which is statistically highly 
significant (P = 0.002) is uncertain in 
the light of the high drop-out rate. 


IMPACT 


The impact of the RCTs on therapeutic 
practice is difficult to measure directly. The 
recommendations for treatments in text- 
books appearing around 1964 and 1974, 
however, give an indication of the impact 
of the RCTs from the intervening period. 


The medical treatments recommended 
by standard medical and gastroenterologic 
textbooks are reviewed in Table IV. It ap- 
pears that antacids and to a lesser degree, 
anticholinergics, still are being recom- 
mended in spite of practically no support 
from RCTs. These drugs are still considered 
the mainstays of the therapy of gastric 
ulcer. On the other hand, carbenoxolone, 
which has been shown to be effective in 
more RCTs, is only recommended in some 
textbooks. The side-effects of the drug can 
be controlled so that these should not 
prevent its use in most patients. The drug 
is not available to the practicing physician 
in the United States. Drugs such as proglu- 
mid and bicitropeptide, which have been 
shown to be effective, are not recommended 
for treatment. These drugs are not men- 
tioned in any of the textbooks examined 
and are not available in the United States. 


The recommendations for surgical 
treatments have been practically unchanged 
during the decade.*%-%. 4751 Most preter 
gastric resection including the ulcer to 
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TABLE IV 
RECOMMENDATIONS FOR MEDICAL TREATMENT OF GASTRIC ULCER 
COMPARED WITH RESULTS OF RCTs 
Results of y 
RCTs Recommendation Result of Recommendation 
before for treatment RCTs for treatment 
Treatment 1964 1964* 1964-1974 1974** 
Anticholinergics no RCT (+) — (+) 
Antacids — +- — + 
Diet — 4 no RCT (+) 
Bed-rest + + no RCT (+) 
Sedatives -— + no RCT (+) 
Giving up smoking + T no RCT + 
Carbenoxolone + none 4- (+) 
Stilbestrol — = 
Deglycyrrhizinated — none 
licorice 
Proglumide + none 
Bicitropeptide 4- none 
Cholestyramine — none 
Proxazole — none 
Zinc sulfate — none 
Vitamin A d none 


* Based upon references 40-49. 
** Based upon references 43-48. 
+ Cumulated result of RCTs positive, ie. P = 
— Cumulated result of RCTs ‘negative’, i.e. P = 
tively. 


2a < 0.05, or treatment recommended, respectively. 
2a > 0.05, or treatment not recommended, respec- 


(+) Treatment recommended in some textbooks but not in other textbooks. 


pyloroplasty and vagotomy or antrectomy 
as some carcinomas may be missed in the 
latter procedures even if operative biopsy 
is performed. 


PERSPECTIVES 


The analysis has revealed that the 
RCTs on treatment of gastric ulcer in the 
decade 1964-74 are very heterogenous. 
They have included small and sometimes 
rather highly selected samples of the gastric 
ulcer population. The diversity as to de- 
sign, blinding, selection of patients, dura- 


tion of treatment or observation periods, 
type of evaluation and interpretation of the 
results indicates that many RCTs were not 
sufficiently well planned or performed. The 
contribution of the RCTs to our present 
knowledge on the effect of the various 
treatments has been rather small and the 
information obtained from the best RCTs 
has had little impact on current therapeutic 
practice which is predominantly based on 
uncontrolled observations. The explanations 
for these discrepancies are numerous. Re- 
sults from individual RCTs are often con- 
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tradictory and it may be necessary to com- 
bine results of many RCTs to get a clearer 
picture. The RCTs are few in number? 
and some may be overlooked because they 
“drown” in the flood of uncontrolled thera- 
peutic information, The results of a RCT 
may not be accepted if deserved criticism 
can be raised against it but even if it is be- 
yond methodological criticism the results 
may be neglected if they clash with "clin- 
ical experience" or uncontrolled "knowl- 
edge'. Doctors may be reluctant to leave 
treatments proved to be ineffective in 
RCTs if their patients think they help, even 
if this is a pure placebo effect? To im- 
prove the situation, more well planned 
and well conducted RCTs must be pro- 
duced and the results should be communi- 
cated more effectively to the medical pro- 
fession. Future RCTs should include 
larger?? and less selected samples of gas- 
tric ulcer patients, in whom the diagnosis 
is confirmed and the effect evaluated by 
gastroscopy. The duration of RCTs should 
be longer and the results should be evalu- 
ated statistically for both type I and type II 


errors. 
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Effect of a New Antacid on Basal and 
Meal-stimulated Gastric Secretion 


DAVID C. H. SUN, M.D., F.A.C.G. 
Phoenix, AZ 


and 


J. ALFRED RIDER, M.D., Ph.D., F.A.C.C. 


San Francisco, CA 


Our study of the comparative neutralizing effectiveness of four antacids on 
the acidity and pH of the basal gastric secretion in 32 patients showed that using 
the conventional doses of two tablets of Rolaids®, two tablets of Di-Gel*, 
15 ml. of Maalox liquid® or two tablets of Conquel®, they are equal in their 
acid neutralizing capacity. The duration of action lasted for 45-60 minutes. 
Conquel, in a dose of two tablets, was a potent buffer for the peptone-meal 
stimulated secretion. The duration of action lasted for longer than two hours. 


Antacids have played a traditional role 
in the treatment of acid-peptic disease. Ant- 
acid, by definition, is any substance capable 
of lowering the acidity of the gastric con- 
tents, From the clinical standpoint, the 
ideal antacid for the treatment of patients 
with acid-peptic disease would be one that 
acts rapidly and produces effective neu- 
tralizing results when administered in small 
dose. In addition, it should be palatable, at 
low cost and harmless. 


The aim of this investigation is to 
study the effect of a new antacid, Conquel®, 
on basal and meal-stimulated gastric secre- 
tion in man. This new antacid tablet is 
palatable, softer, and creamier than other 
antacid tablets. 


MATERIAL AND METHODS 


Each 2.5 gm. of Conquel® tablet con- 
tains 375 mg. of FMA-40,* an active in- 
gredient which contains an average of 207 
mg. of aluminum hydroxide and 101 mg. of 
magnesium carbonate co-dried gel. This 


From the Good Samaritan Hospital, Phoenix, 
AZ and the Ralph K. Davies Medical Center, San 
Francisco, CA. 


combination yields an antacid in dry form 
with an average MgO/Al20; ratio of 0.37. 
Other major ingredients consist principallv 
of sucrose (5096), partially hydrogenated 
vegetable fat (25% ) and moisture (8%). 
Each tablet contains an average of 14 mg. 
of sodium with a maximum of 22 mg. 


The antacid properties of aluminum 
hydroxide-magnesium carbonate dried gel 
were elevated in vitro by Beckman,? who 
found “that its buffering action is very 
rapid and prolonged in the optimum pH 
range of 3-5. It compares favorably in this 
respect with reactive liquid aluminum hy- 
droxide gels.” 


Comparative study of Conquel with 
three antacids on basal gastric secretion:— 
This study was conducted at two different 
stations. At each station, 16 patients were 
selected. Each patient served as his own 
control and four studies of gastric secretion 
with four different antacids were completed 
in each patient. All four antacids were 
randomly allocated to each patient such 
that the order in which antacids were 
taken conformed to a Williams cross-over 


design.’ The type and dose of these four 


283 


Vol. 69, No. 3, Part 1 


THE AMERICAN JOURNAL OF CASTROENTEROLOGY 


284 


‘spotied [eseq pue pioejuezsod jo son[eA ugaur ay} 199M39 £0'0 > do 























evo 650 LEO LOTI LET 09'T 0Z1 et 0 CEO yO SF 0 ‘as 
Li 9'I LT ofS T'E Lt «9t LI L1 LI 8I URALU te9-d 
980 68 0 870 99'0 PSI 68 I 606 960 660 080 veo qs 
L1 LT LIT of E oh & GP ey 9't 91 OT 21 u?oul Spre[oy 
9r Oo I£0 Lv O TOT 681 gol 0S'I S6 0 66 0 680 8€ 0 «rS 
SI 9'l SI «SG of € of 4 eG LI LI 8I 8I uvattt XO[U9]N 
68 0 TLO GLO Sp I yO" Sl L9'I Ic 0 co 0 GTO PEO ALS 
20% ol ol’ 08'S oh oD P «Lr L'I LI 41 Ll uve  ¡enbuoy 
Hd 
U6I LGT 9'vI 6 eI T'SI £6 6'8 UIs 808 CSI 681 US 
OP 6E (ds aLI ecI el ok Gt FE 66 0€ usan PTA 
€'8I € PT 008 S ALT 8'SI E'G CFI "06 608 6 9I Tog TS 
66 9€ L€ 206 «01 29 oh 6 8t o EE uot spre[ou 
eat G'GI O'9I PST LOI VF Ve 9'6 6 IT TCI 8'01 US 
EF EE 86 «SI «OI eC aG 86 66 86 96 vol XO[CUN 
LEG O'9T OST Ss yl SL 6€ eS & OT Tel 9'OT dl a'S 
LG G6 EG sFI 09 oG Ya 1€ 63 66 66 Ugo ¡enbuoy 
C Paw) 
A}IPIO’ 33 
06 SL 09 S} 0€ 06 01 09 i 0€ SI proque jo odÁ[ 
(sojnupmu) proejuejsoq (sojnuinu) [eseg 





] NOLLVLS LV SLNH3ILLVg QT NI NOLLSNHOSS OBLLSV) 'IVSV( 
AHL JO [Hd GNV ALIGIOY BAW FHL NO TIGA YO Sarvdoy 'xodvv[IN “THQONOT HO 103445[ 


I WISV.L 


March, 1978 


antacids were: two tablets of Conquel, 15 
ml, of Maalox® liquid preparation, two 
tablets of Rolaids® and two tablets of 
Di-Gel®, 


Each patient fasted for 14 hours and 
received no medicaments the day before 
the test. A nasogastric tube (16F) was 
introduced orally or nasally under fluoro- 
scopic observation at Station I so that its 
tip rested in the most dependent por- 
tion of the stomach. At Station II, x-ray or 
fluoroscopy was resorted to only if there 
was a question of the position of the tube. 
The patient remained in a sitting position 
and was instructed to expectorate all saliva. 
The stomach was emptied completely and 
the study began after a 20-minute collection 
of gastric juice. Basal gastric secretion was 
collected at 15-minute intervals for one hour 
by means of a vacuum pump with con- 
tinuous suction, with 10-second inter- 
ruptions each minute. The antacid and 
30 ml. of water were then ingested orally. 
Four-ml. samples of gastric juice were then 
taken at 10-minute intervals for 30 minutes, 
followed by 15-minute intervals for 60 min- 
utes. 


The volume, pH, free (pH 3.5) and 
total (pH 7.0) acidity of each sample of 


gastric juice were then determined. 


Effect of Conquel on meal-stimulated 
secretion:—Eight patients with chronic duo- 
denal ulcer were selected for this study. 
Each patient served as his own control, and 
two meal-stimulated gastric secretory stud- 
ies were done in each patient on different 
days. A cross-over design was used, the 
odd-numbered patients were given 15 ml. 
of water in the first study, and two tablets 
of Conquel and 15 ml. of water in the sec- 
ond study. The even-numbered patients 
were given two tablets of Conquel and 
15 ml. of water in the first study and 15 ml. 
of water in the second study. 
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The patient fasted for 14 hours and 
received no medicaments the day before 
the test. A nasogastric tube (No. 16F) was 
introduced orally or nasally under fluoro- 
scopic observation so that its tip rested in 
the most dependent portion of the stomach. 
The patient remained in a sitting position 
and was instructed to expectorate all saliva. 
The stomach was emptied completely and 
a 4 ml. sample of gastric juice was obtained 
15 minutes later. At this time the meal, 
consisting of 300 ml. of 10% peptone 
(Bacto-peptone, Difco Lab.), was given 
through the Levin tube by gravity. Four 
milliliter samples of gastric contents were 
then obtained at 15-minute intervals for 
24% hours. Fifteen milliliters of water as 
the control, or two tablets of Conquel and 
15 ml. of water were ingested half an hour 
after the infusion of the meal. The pH, 
free (pH 3.5) and total (pH 7.0) acidities 
of each sample of gastric contents were 
then determined. 


RESULTS 


On basal gastric secretion:—Table I 
lists the effect of Conquel, Maalox liquid, 
Rolaids or Di-Gel on the free acidity and 
pH of the basal gastric secretion in 16 
patients done at Station I. The statistical 
significance of differences between means 
of postantacid and basal values was de- 
termined by the students “t” test for un- 
paired comparison. A significant neutraliza- 
tion of the free acidities of the basal secre- 
tion was observed with each of the four 
antacids and it lasted for a 45-minute 
period. On the pH of the gastric secretion. 
Conquel produced a significant elevation 
of the pH which lasted for 90 minutes, 
while Maalox liquid, Rolaids and Di-Gel 
produced a significant elevation of the pH 
for 45 minutes only. The results on the ef- 
fect of these antacids on total acidities were 
similar to those on free acidities. 
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Fig. 1—Effect of water and antacid and water on 
meal-stimulated gastric secretion. 


Table II lists the effect of Conquel, 
Maalox liquid, Rolaids, and Di-Gel on the 
free acidity and pH of the basal gastric 
secretion in 16 patients done at Station II. 
A significant neutralization of the free acid- 
ities of the basal gastric secretion was ob- 
served with each of the four antacids, for 
Conquel, Rolaids and Di-Gel, it lasted for 
45 minutes and for Maalox liquid for 60 
minutes. On the pH of the gastric secretion, 
Conquel produced a significant elevation 
of the pH values for 45 minutes, Rolaids 
and Di-Gel for 60 minutes and Maalox 
liquid for 90 minutes. 


On meal-stimulated gastric secretion:— 
Figure l shows the mean and standard 
error of the free acidities and pH values 
of the gastric secretion after the ingestion 
of 300 ml. of 10% peptone and 30 minutes 
later, 15 ml. of water as the control or two 
tablets of Conquel and 15 ml. of water were 
ingested. Peptone meal acted as an acid neu- 
tralizer for the initial 30 minutes. After the 
ingestion of 15 ml. of water, both the free 
acidity and pH values of the gastric secre- 
tion rose to a level above the basal levels. 
After the ingestion of two tablets of Con- 
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quel and 15 ml. of water, however, a signifi- 
cant lowering of the free acidities and ele- 
vation of pH values of the gastric secretion 
was observed for a period of two hours, as 
compared with those after water only. 
Thus, Conquel, is a potent neutralizer of 
free acidity and raises the pH value of the 
meal-stimulated gastric secretion; the dura- 
tion of action lasted for greater than two 
hours. 


COMMENT 


Conquel antacid is a low-compression 
tablet form which is softer and creamier 
than other antacid tablets. This is the result 
of a combination of sucrose, partially hy- 
drogenated vegetable fat and a higher per- 
centage of moisture. The active ingredient 
is micronized to provide a larger surface 
area upon dispersion. This combination of 
ingredients provided significant coating of 
the esophageal and gastric mucosa in man.* 
Because of its sodium and sucrose content, 
Conquel should be used cautiously in pa- 
tients on a low-sodium or low sugar diet. 


Our study of the comparative neutraliz- 
ing effectiveness of four antacids on the 
acidity and pH of the basal gastric secre- 
tion in 32 patients showed that using the 
conventional doses of two tablets of Rol- 
aids, two tablets of Di-Gel 15 ml. of 
Maalox liquid, or two tablets of Conquel. 
they are equal in their acid neutralizing 
capacity. The duration of action lasted 
for 45-60 minutes. Conquel, in a dose of two 
tablets, was a potent buffer for the meal- 
stimulated secretion. The duration of action 
lasted for greater than two hours. 

Inst. of Gastro. 
Good Samaritan Hosp. 


1033 E. McDowell Rd. 
Phoenix, AZ 85006 
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The presence of submassive hepatic necrosis in acute liver injury of 
viral or toxic etiology in liver biopsy specimens is of great diagnostic and prog- 
nostic significance. Liver biopsy, however, cannot be performed in some of 
these patients due to an abnormal coagulation profile. Hence, other noninvasive 
methods for diagnosis of submassive hepatic necrosis would be helpful We 
compared the serum immunoglobulin-G levels in 15 patients with typical acute 
viral hepatitis and 19 patients with severe acute viral hepatitis with submas- 
sive hepatic necrosis. The difference of the Ig-G levels in both groups was 
statistically significant. By using discriminant analysis we found that it was 
possible to make the correct diagnosis of submassive hepatic necrosis in 89.5% 
of patients with acute viral hepatitis when only Ig-G levels were utilized. 


Changes in serum gamma globulins 
occur in many acute and chronic liver dis- 
eases. ? The association of high gamma 
globulin levels with hepatic cirrhosis is well 
known.? Increased serum Ig-G levels are 
most commonly seen in chronic active 
hepatitis and cryptogenic cirrhosis. Patients 
with alcoholic cirrhosis have additionally 
elevated Ig-A levels, while very high Ig-M 
levels are found in patients with primary 
biliary cirrhosis. 


According to Popper and his associ- 
ates,* there is proliferation of Kupffer cells 
and increase in lysosomal enzymes follow- 
ing liver cell damage with resulting in- 
creased immunoglubin synthesis. 


In most patients with acute viral hepa- 
titis, total globulin, gamma globulin, Ig-G 


From the Department of Medicine, Division 
of Gastroenterology and the Departments of Pa- 
thology and Immunology of Cook County Hospital 
and Hektoen Institute for Medical Research. 


and Ig-M levels are elevated during the 
first two weeks of illness. Giles and Krug- 
man? reported a significant rise in the 
serum Ig-M levels beginning shortly after 
the onset of type A hepatitis, whereas these 
levels remained low or normal in type B 
hepatitis. Significantly lower Ig-M levels 
were found in type B hepatitis patients by 
Wollheim.* Kindmark and Laurell' how- 
ever, noted increased Ig-M levels in pa- 
tients with type B hepatitis. Vittal and 
associates? did not find statistically signifi- 
cant differences in the degree of elevation 
of serum Ig-M levels between patients with 
HBsAg-negative and HBsAg-positive acute 
viral hepatitis. A majority of patients with 
type A and type B acute viral hepatitis 
showed mild elevation in total globulin, 
gamma globulin and Ig-G levels? 9 $? 
during the first two weeks of the illness. 
These values became completely normal by 
the 19th week, No prognostic significance 
was found between the course of the disease 
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TABLE 1 

Patient Age | Sex | HBAg | SGPT | Globulin | y Globluin Ig-G IEA 1g-M 
MG 1 prg M + 992 2.8 1.32 1,365 164, 196 
FS 2 MN ^M + 452 3.9 1.92 E 1,880 eno 270 
LB 3 FUE ^M — 1,340 2.5 1.10 1,010 u 67 
H 4 |o | M | + | 80 | 36 160 | 1690 | 208 | 283 
Wy 5 E a + 460 4.0 2,00 1,975 prg 204 
MT 6 a M + 1,127 4.0 1.72 1,575 9 227 
OP 7 NN EN + 1,655 4.3 2.24 1,840 Erg 353 
DK 8 ^ Mo 4 1,712 3.7 1.96 1,735 Ee 229 
DW 9 ^ m — 381 3.7 1.55 1,360 470 197 
HP 10 E E — 372 3.6 1.55 1,485 ps 242 
Yu ra M — 940 4.2 2.67 1,810 P 471 
rw [a | Mo 4 1659 | 3.8 2.00 L815 | 322 | 670 
PD 13 mM MS -+ 1,331 2.1 1.44 1,210 ^T 176 
PL 14 mE M T 1,409 3.0 1.58 1,325 ue 315 
SR 15 ^o ^M T 24/7 4.2 2.80 2,450 Pp 520 


Patients with classical acute viral hepatitis. 


and the changes in the immunoglobulin 
levels. 


As far as we know there is no study on 
immunoglobulins in patients with submas- 
sive hepatic necrosis secondary to acute 
viral hepatitis. Diagnostic or prognostic 
significance of the changes in the immuno- 
globulin levels in submassive hepatic necro- 
sis have apparently not been reported. Be- 
cause of this, we determined the immuno- 
globulin levels, particularly the Ig-G, in 
every patient with acute viral hepatitis, so 
as to find out whether the levels of im- 


munoglobulins can be of prognostic and/or 
diagnostic significance. At the same time, 
other parameters such as serum total globu- 
lins, serum gamma globulins, HBsAg and 
enzymes were determined. 


MATERIAL AND METHODS 


Thirty-four patients with acute viral 
hepatitis were included in the study. The 
diagnosis was established in each case on 
clinical, biochemical and liver biopsy find- 
ings within four weeks after the onset of 
symptoms. Most of the patients had an 
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TABLE II 

JN 1 31 F = 1,650 3.9 1.80 700 350 95 
TL 2 PM M ax 452 3.7 1.80 1,275 480 340 
DG 3 Fm M T 356 4.3 2.45 1,475 No (420 | 
RS 4 a M F 1,095 3.3 1.00 810 ^0 039 
SM 5 (um (FO F 1,088 3.8 1.70 1,130 208 150 
AS 6 99 Ex s 252, 3.6 2.00 1,360 pss 590 
CB 7 ^s ^M ny 3,760 3.9 1.50 1,150 pps 105 
CB 8 ^s (FO F 1,640 2.5 2.20 1,800 T (030 — 
JB 9 ^m? (pO A 4,000 3.7 1.60 820 255 480 l 
GB 10 ^m Pp T: 1,440 2.3 1.20 540 160 530. | 
DC 11 c (FO + 3,060 3.7 1,20 BE 710 (Moo ^ so 
JB 12 P (PC e 1,610 1.5 1.20 760 ^sÉoo 210 
JT 13 ro ^M T 1,580 2.4 1.38 1,310 163. 410 
EH 14 at M T 408 4.0 1.80 1,385 ^90 465 
chis | a |m | + | es] 26 | ims | 1085 | a4 | s 
apis | a | F | — | m| sa | 180 | o | 262 | oi 
RC 17 54 F F 294 2.6 1.70 1,080 274. 144 
OL 18 ag M m 2,214 3.0 1,92 1,650 ^ so PM 
AH 19 ES M = 670 2.8 1.02 870 mp BL 


Patients with submassive hepatic necrosis. 


abnormal coagulation profile and therefore 
fresh frozen plasma transfusion had to be 
given to them before a liver biopsy could 
be performed. (The immunoglobulin levels 
were determined before the plasma trans- 
fusions were given). 


Fifteen patients who revealed the 
classical features of acute viral hepatitis 
on biopsy without evidence of submassive 
or massive liver cell necrosis were used as 
controls. These 15 patients were randomly 
chosen from a group of 300 patients with 
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acute viral hepatitis who were admitted 
to the hospital during the last two years. 
The other 19 patients were cases of total 
submassive hepatic necrosis diagnosed dur- 
ing the same period of time by liver biopsy 
- which exhibited the features of submassive 
hepatic necrosis with intralobular and inter- 
lobular zones of hepatic necrosis and col- 
lapse that bridged adjacent portal triads or 
central veins, or both, as previously de- 
scribed by Boyer and Klatskin.!? 


On admission, blood samples were 
tested for HBsAg, total globulin, gamma 
globulin, Ig-G, Ig-A, Ig-M and enzymes 
from each patient HBsAg was tested by 
solid phase radioimmunoassay (Ausria 125, 
Abbott Laboratories, North Chicago, IL). 
Globulin and gamma globulin determina- 
tions were done by electrophoresis. Quan- 
titative immunoglobulin estimation was 
performed by radial immunodiffusion. The 
results are shown in Tables J and II. 


RESULTS 


Classical acute viral hepatitis (15 pa- 
tients): Seventy-three per cent of the 15 
patients with biopsy findings of classical 
acute viral hepatitis had a slight elevation 
of globulins (mean: 3.6 gm./100 ml.). The 
gamma globulins were slightly elevated in 
all patients except one. (mean: 1.83 
gm./100 ml.). lg-G (N = 900-1,300) was 
elevated above normal in 13 and within 
normal limits in the other two patients 
with a mean of 1,635 mg./100 ml. No levels 
below normal were found. Elevation of the 
Ig-M (N = 60-145) was present in 14 
patients (mean: 305 mg./100 ml.) 


Submassive hepatic necrosis (19 pa- 
tients): Forty-seven per cent of the 19 pa- 
tients who had submassive hepatic necro- 
sis on biopsy findings showed lower levels 
of serum globulins (mean: 3.21 gm./100 
ml.). Thirteen of 19 patients had increase 
in values of gamma globulins (mean: 1.60 


gm./100 ml.). 
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The Ig-G levels were below normal 
ranges in seven patients, within normal 
ranges in six and slightly elevated in six. 
Among the latter six patients, three showed 
only very slight elevations (e.g. 1,300, 1,360, 
and 1,385) above the normal ranges. The 
Ig-M levels were moderately elevated in 
14 patients (mean: 279 mg./100 ml.). 


COMMENT 


Both types of lesions (acute viral hepa- 
titis and submassive hepatic necrosis) 
were encountered in patients of all ages 
(range: 17-54 years) (Table III). Although 
most of the patients with submassive he- 
patic necrosis were over 40 years of age in 
a previous report? the age group in the 
two groups we studied were almost alike. 
Females comprised almost 50% of all cases 
with submassive hepatic necrosis, while 
males predominated in the acute viral 
hepatitis group. The sex distribution of 
our patients appears different from that in 
Boyer and Klatskin's patients who did not 
have a significant sex difference. 


In confirmation of previous reports, 
our patients with classical viral hepatitis 
showed definite elevation of total globu- 
lin, gamma globulin, Ig-G and Ig-M levels 
in the initial four weeks of the illness. In 
the patients with submassive hepatic necro- 
sis, however, the serum globulins and 
gamma globulin values were only slightly 
elevated. 


The difference between the Ig-G levels 
in the two groups was statistically signifi- 
cant (P « 0.01). Only six of the 19 pa- 
tients with submassive hepatic necrosis 
(31.55% ) showed slight elevations of the 
Ig-G level above normal ranges, while 86% 
of patients with classical viral hepatitis 
had elevated Ig-G levels. Seven patients 
with submassive hepatic necrosis compris- 
ing nearly 3796 of patients in the same 
group had low Ig-G levels. One of these 
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TABLE IIT 


CUMULATIVE AND MEAN VALUES IN THE Two 
CATEGORIES OF PATIENTS 





Acute 
viral Submassive 
hepatitis hepatic necrosis 
Age 26.8 26.8 

Sex 

Female 2 9 

Male 13 10 
HBsAg 

Positve 11 14 

Negative 4 5 
Enzyme 

(SGPT) 992, 1,423 
Globulin 3.6 3.21 
y globulin 1.83 1.60 
Ig-G 1,635 1,097 
Ig-A 302 995 
Ig-M 305 279 


patients died after a fulminant course, One 
patient who had normal Ig-G level with 
submassive necrosis also died after a similar 
fulminant course. Another patient whose 
Ig-G level was minimally elevated (1,310 
mg./100 ml.) died in the second week of 
his illness. No death was observed in the 
classical acute viral hepatitis group of pa- 
tients or in patients with submassive he- 
patic necrosis who had significantly ele- 
vated Ig-G levels. 


By using discriminant analysis? we 
found that it was possible to make the cor- 
rect diagnosis in 89.5% of patients with 
submassive hepatic necrosis and in 93.3% 


* The Advanced Theory of Statistics. Kendall 
and Stuart. Volume III. 
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of patients with acute viral hepatitis when 
both groups were matched for Ig-G levels. 


Thus, it appears that in the first four 
weeks of illness, the increase of the gamma 
globulin levels in acute viral hepatitis is a 
result of the increase in synthesis of Ig-G 
and Ig-M, while elevation in submassive 
hepatic necrosis is a result of the increase 
in the Ig-M levels alone. 


It is difficult to explain the normal or 
low levels of Ig-G in patients with submas- 
sive hepatic necrosis. We have serial im- 
munoglobulin determinations in seven pa- 
tients of submassive hepatic necrosis who 
had low Ig-G levels during the acute phase 
of the disease, Follow-up of these patients 
up to eight months showed no increase in 
Ig-G levels. Initial low levels of Ig-G per- 
sisted during this period. It is well known 
that patients with agammaglobulinemia 
and severe combined immunodeficiency 
have increased susceptibility to hepatitis 
virus and infection with this virus may 
lead to a progressively active or fulminat- 
ing form of hepatitis resulting in death.’ 
Perhaps the patients with subnormal or 
low Ig-G levels are more prone to develop 
severe necrosis when infected with hepa- 
titis virus. It is difficult to reach a conclu- 
sion in this regard with a small group of 
patients. Therefore we accept that the nor- 
mal or low levels of Ig-G in patients with 
submassive necrosis is still problematic at 
present and should be checked in the fu- 
ture in a larger series of cases. Further- 
more, the over all immune competence of 
these individuals was not tested. 


The definitive diagnosis of massive or 
submassive hepatic necrosis is often difh- 
cult in patients with acute hepatitis when 
a liver biopsy cannot be obtained be- 
cause of abnormalities in their coagulation 
profile which contraindicates a blind punch 
biopsy. In such patients the findings of de- 
creased or normal Ig-G levels may sug- 
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gest the presence of severe hepatocellular 
damage with possible massive or submas- 
sive necrosis. Despite the fact that two pa- 
tients with low and one patient with min- 
imally increased Ig-G levels died, it may be 
difficult to ascribe prognostic significance to 
low Ig-G levels in patients with severe 
acute viral hepatitis. Serial estimations of 
Ig-G levels in larger numbers of patients 
may be needed to determine whether Ig-G 
levels remain low in patients with fulminant 
hepatitis throughout the course of the dis- 
ease and their influence on the outcome. 
F, $. 
Cook Co. Hosp. 


1825 W. Harrison St. 
Chicago, IL 60612 
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Selective angiography is the technic which provides a higher accuracy in 
diagnosing an acute mesenteric arterial insufficiency. If carried out at an early 
stage it surpasses any other technic. It permits not only obtaining topographic 
data to locate the occlusion but also the detection of aspects of the collateral 
circulation in the loops of the bowel, thus enabling us to determine the thera- 


peutic procedure to follow. 


We have done selective angiography of the superior mesenteric artery in 


nine patients in all of whom we identified the embolic disease. In five of these 
patients the embolus was in the main trunk and in four it was in the distal 
branches, The mortality rate varied depending on the site of the embolus and 
the time elapsed in the process. In three of the patients with distal localization 
and in one with trunk localization and sufficient arterial permeation, a conserva- 


tive therapy was used with good results in all of them. 


INTRODUCTION 


The high mortality rate resulting from 
acute mesenteric arterial insufficiency, OC- 
curs, according to most authors, from a late 
diagnosis." partly because the initial clin- 
ical signs, laboratory methods and conven- 
tional roentgen examinations are usually 
not conclusive.” * Most often, these circum- 
stances lead to a laparotomy after a 


* Adjunct, Gastroenterology Service, La Fe 
Hospital. 

+ Chief, Radiology Service, La Fe Hospital. 

t Assistant, Gastroenterology Service, La Fe 
Hospital. 
. S Chief, Internal Medicine Department, La Fe 
Hospital. 

$ Chief, Gastroenterology Service, La Fe Hos- 
pital. 


long period of observation following the 
onset of the arterial occlusion. This ex. 
plains the discouraging results obtained 
after massive intestinal resection, with a 
mortality rate sometimes greater than 
90% * 


Among the most common causes of 
acute bowel ischemia are the occlusive 
ones caused by emboli and thrombosis and 
the nonocclusive or reversible ones which 
occasionally accompany such clinical con- 
ditions as congestive heart failure, hemor- 
rhagic shock and the hemoconcentration.* 
Aakhus,? was the first to consider the selec- 
tive mesenteric angiography as the ideal 
method for studying these patients. It is 
advisable to perform it at the earliest pos- 
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Fig. 1—Acute embolic occlusion of the superior 
mesenteric artery. Absence of distal per- 
meation. 





isi it Ae tee 


Fig. Z—Acute embolic occhision of the superior 
mesenteric artery, 


sible stage technically feasible consistent 
with the patient's general condition. 


MATERIAL AND METHODS 


During the last six years we have seen 
32 patients with acute mesenteric arterial 
insufficiency. In 29 of them laparotomy was 
performed, carrying out a massive bowel 
resection in 21, a limited resection in seven 
and an embolectomy in one, The mortality 
rate was 75%. 


It was possible to perform selective 
angiography in nine patients by the fifth 
day from the onset of the clinical picture. 
In these patients the ECG detected atrial 
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Fig. 3~Acute embolic occlusion of the superior 
mesenteric artery with insufficient distal 
permeation. 





Fig. 4—Aortography. Aorta (a) acute complete 
occlusion of the superior mesenteric ar- 
tery, (ms) with sufficient distal perme- 
ation. Simultaneous acute occlusion of the 
right renal artery (ar). 


fibrillation, which was caused bv a left- 
sided valvular disease in eight and by a 
miocardiopathy in one. The patients” ages 
ranged from 30-60 years. In four of these 
patients there was ischemic history in other 
zones and a femoral embolectomy had pre- 
viously been done in two. None of the pa- 
tients had shown prior symptoms of acute 
intestinal ischemia, Angiography was per- 
formed one to five days following the onset 
of symptoms, usually within a few hours 
after admission. 


Percutaneous  transfemoral aortogra- 
phy,'* in the anteroposterior and lateral 
positions, was initially done using 30 ml. 
of Urografin 6096. The lateral position is 
essential to visualize the first segment of 
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Fig. 5—Follow-up angiogrephy of the superior 
mesenteric artery of previous case (Fig. 4), 
six months after occlusion, A total perme- 
ation of the artery is observed. 





&—Embolus in the superior mesenteric artery, 


Fig 


the superior mesenteric artery, since it is 
always obscured in the frontal projection 
and usually by-passed during a selective 
study. 


Selective angiography was performed 
for a more detailed study of the superior 
mesenteric arterial tree using 10-20 ml. 
Urografin 45%. 


RESULTS 


The clinical picture resembled an acute 
abdominal disease and in four cases was 
accompanied by bloody stools. A leucocy- 
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7-A new angiographic study of the previous 
case was performed two weeks after eme 
bolectomy, with total permeation of the 
main trunk. 


Fig, 


He, to *—————— SMS M 


8—Distal embolus at ileocolic artery level. 


Pig. 


tosis of between 12,000 and 26,000/cu. mm. 
was confirmed in all patients. All plain ab- 
dominal films showed suggestive signs of 
intestinal ischemia, although not always 
conclusively. In the cases in which selec- 
tive angiography of the superior mesenteric 
artery was done, embolic disease could be 
identified as being responsible for the acute 
abdominal disease. 


The angiographic findings, evaluated 
in order to determine therapeutic proce- 
dure were: 1. embolus localization either 
in the main trunk of the mesenteric supe- 
rior artery or in the distal branches; 2. the 
existence of multiple emboli in collateral 


F 


channels; 3. the presence of emboli in 
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Fig. 9—Detail of distal embolism jejunal branches 
with good collateral circulation. 





Fig. 10-Multiple emboli in jejunal branches 
(BJ). Right hepatic artery (RHA). 


Superior mesenteric artery { SMA). Ieo- 
colic artery (ICA). 


other abdominal arteries; 4. the evaluation 
of the supplementary collateral circulation 
at the level of the loops of ischemic bowel 
and finally, 5. the possible distal perme- 
ation of the artery from the embolus in late 
stages. 


In five cases, the embolus lav in the 
main trunk of the superior mesenterie ar- 
tery at a greater distance than 4 cm. from 
its origin; the collateral circulation and the 
distal permeation were nonexistent in three 
of these cases. It was therefore decided to 
do a laparotomy. 


In two of the latter three cases (Figs. 1 
and 2) the selective angiography was per- 
formed four and five days respectively 
after the onset of the clinical picture. At 
laparotomy an extensive intestinal necrosis 
was observed, which forced a massive in- 
testinal resection. In the third case ( Fig. 3) 
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Fig. ll—Anastomosis of left colic artery (LCA) 
branch of inferior mesenteric artery (IMA) 
with middle colic artery (MCA) branch 
of superior mesenteric artery (SMA) and 
forming the so-called marginal or Drum- 
mond's artery (DA). A second embolus 
even more distal in the superior mesen- 
teric artery is observed. Right hepatic ar- 


tery (RHA). 


the angiography was performed prior to 
the elapse of 36 hours, revealing an insuffi- 
cient arterial blood flow, For this reason an 
embolectomy was performed first but as it 
did not restore the blood flow in the supe- 
rior mesenteric artery and the intestinal 
mucosa did not recover its pinky red color, 
it was necessary to bring about a massive 
resection as in previous cases. These pa- 
tients died following a very troublesome 
postoperative period, 


An early angiography was performed 
in the fourth patient (Fig. 4) before 12 
hours elapsed and an apparently sufficient 
arterial blood flow from the embolus and a 
good collateral blood circulation at level 
of the affected loops of the bowel was seen. 
For this reason, an intensive anticoagulant 
therapy with heparin (50 mg./3 br.) and 
spasmolytc agents were immediately used 
with satisfactory results. A new angiogra- 
phic study six months later (Fig. 5) showed 
a total permeation of the superior mesen- 
teric arterv trunk. The only sequel was a 
diserete arterial stenosis that did not cause, 
at any time, symptoms of chronic intestinal 
ischemia. In the first examination (Fig 4). 


March, 1978 


of this case, the aortography showed the 
existence of another embolus in the right 
renal artery, which did not cause signs of 
acute renal insufficiency. 


As in the previous case, in the fifth pa- 
tient the angiography was performed at an 
early stage and a good collateral blood 
circulation at the level of the affected 
loops of the bowel was also observed 
(Fig, 6). Nevertheless, the presence of a 
big embolus required an embolectomy, 
thus obtaining a complete permeation of 
the artery, followed by a satisfactory 
course. Follow-up angiographic study per- 
formed two weeks later (Fig. 7), showed 
a total permeation of the main trunk. 


In the remaining four patients, the lo- 
calization of the emboli was distal; in one 
case in the ileocolic artery (Fig. 8) and 
in the other three the emboli were mul- 
tiple in the jejunal branches (Figs. 9 and 
10). After having observed a good col- 
lateral circulation at the loops of the bowel 
level in the three cases intensive antico- 
agulation therapy with heparin (50 
mg./3 hr.) and spasmolytic agents were 
immediately started with a satisfactory re- 
sult in all of them. In the fourth case, the 
diagnosis was delayed and a limited resec- 
tion had to be done with a satisfactory final 
result. 


In one of the cases with occlusion in 
the main trunk of the superior mesenteric 
artery, the distal arterial tract from the 
embolus could be demonstrated from the 
so-called marginal or Drummond's artery, 
by catheterization of the inferior mesen- 
teric artery. A second embolus, even more 
distal in the superior mesenteric artery 
(Fig. 11), was also seen, 


COMMENT 


The superior mesenteric artery embo- 
lism is the most frequently described cause 
of acute mesenteric arterial insufficiency," ?? 
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its incidence being higher than the inferior 
mesenteric artery embolism because: 1. the 
superior mesenteric artery is wider than 
the inferior artery; 2. the origin of the in- 
ferior mesenteric artery is further distal in 
the aorta than that of the superior mesen- 
teric artery and the inferior mesenteric ar- 
tery originates in the aorta at a wider angle 
than the superior artery, which runs almost 
parallel to it.** 


Usually, the clinical picture of the oc- 
clusion in the main trunk is similar to that 
of the occlusion in the distal branches 
although of greater intensity!? and it occa- 
sionally presents an insidious onset which 
makes early diagnosis difficult, thus in- 
creasing the already high mortality rate. 
Generally speaking, an acute mesenteric 
ischemia should be suspected in a patient 
with atrial fibrillation, severe abdominal 
pain, anamnestic data of previous embolism 
and bloody stools.'* From the biochemical 
point of view there is no parameter worthy 
of interest, leucocytosis being the earliest 
to appear." Acute mesenteric arterial in- 
sufficiency may be suspected, although 
never in a conclusive way, by a plain ab- 
dominal film, upper gastrointestinal series 
and barium enema studies. The roentgen 
findings are always difficult to evaluate 
and in any case they do not indicate the 
intestinal damage which can vary from 
edema to complete intestinal necrosis and 
gangrene.!* 


This high mortality rate increases be- 
cause most of the cases are not diagnosed 
in their early stages and also because the 
disorder usually affects old persons with 
serious complicating diseases (mainly heart 
disorders) who require digitalis, This in- 
creases the widespread arterial spasm as- 
sociated with occlusive disease.!? 


Selective angiography surpasses any 
other technic in providing a more accurate 
diagnosis. Following this technic, topog- 
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raphic data of great interest can be ob- 
tained. The existence or nonexistence of a 
distal permeation from the embolus, the ar- 
terial blood flow of the damaged bowel wall 
as well as a possible anastomosis with other 
branches, can be evaluated; thus determin- 
ing the therapeutic pattern, Previous 
aortography in the anteroposterior and 
lateral positions, must always be per- 
formed to allow visualization of the first 
segment of the superior mesenteric artery 
and to detect the presence of emboli in 
other abdominal arteries. 


Occasionally, when the emboli are 
very small and are localized in the finer 
arterial branches, the angiography may not 
show the occlusion. The only demonstrable 
angiographic findings may be the general- 
ized and marked narrowing of the supe- 
rior mesenteric arterial tree, associated 
with reduced blood flow, which occurs 
either as a consequence of an increased 
sympathetic tone as a defense mechanism 
against the shock? or through a discharge 
from the clot of vasoconstrictor sub- 
stances.?" 


With reference to the therapy, if the 
angiography shows an embolus in the main 
trunk without distal permeation and there 
has been an early diagnosis, an embolecto- 
my should be attempted, since this surgical 
technic reduces the mortality rate by up to 
00961*. ?! This allows us, at the same time, 
to effect a sympathectomy and the intra- 
arterial administration of  spasmolytic 
agents which help to overcome the wide- 
spread vascular spasm which impairs the 
prognosis. Occasionally, in spite of the total 
intestinal recovery after embolectomy, an 
intestinal stenosis may appear in a later 
stage, generally after two or three months, 
that may even require intestinal resection. 


If diagnosis is delayed for over 24-48 
hours and on carrying out laparotomy the 
loops of the bowel appear to be necrotic, 
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a resection the extent of which will depend 
on the amount of the damage, will become 
unavoidable. This resection will be carried 
out always on healthy and well vascular- 
ized tissue. In such circumstances the mor- 
tality rate is very high, mainly when the 
embolus lies in the main trunk of the supe- 
rior mesenteric artery, as happened in three 
cases in our series, 


When the angiography shows sufh- 
cient distal permeation in the cases of em- 
boli in the main trunk or a good collateral 
circulation at the level of the affected loops 
of the bowel in the cases of distal emboli, 
it is advisable to adopt a conservative 
treatment with spasmolytic agents and in- 
tensive anticoagulant therapy which gives 
the highest percentage of survival. In four 
cases in our series the survival rate was 


100%. 


Concluding, we suggest the great 
importance of carrying out the mesenteric 
angiography as early as possible in any pa- 
tient suspected of an acute mesenteric 
ischemia, since the therapy to be adopted 
and the prognosis will depend on the an- 
giographic findings. 
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Meconium Ileus Equivalent 
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A case of meconium ileus equivalent in a 30-year old man is presented. The 
pathology and therapy for the condition are discussed. 


Mechanical intestinal obstruction asso- 
ciated with mucoviscidosis of the new-born 
is well known. A less well known compli- 
cation of cystic fibrosis in older patients, 
meconium ileus equivalent, will herein be 
discussed. 


CASE REPORT 


R. K. was admitted to the St. Vincent's 
Hospital, Montclair, NJ, on 12 March 
1973 because of abdominal distention, 
vomiting and obstipation of several days. 
He had suffered with cystic fibrosis since 
infancy and had been hospitalized several 
times for pulmonary problems, his most 
recent admission being 13 January 1973. A 
similar episode of abdominal pain was 
treated by his own physician at home one 
year earlier. 


Examination on admission revealed a 
very ill 30-year old man who had a markedly 
distended abdomen. Blood pressure, 100/80; 
temperature, 38° C; respiration, 30. The pa- 
tient experienced some distress breathing. 
CBC and electrolytes were normal except 
for a CI of 91. X-ray (Fig. 1) revealed 
dilation of small bowel with gas, with 
minimal gas in the large intestine. The 
film was consistent with a diagnosis of small 
bowel obstruction. Chest x-ray revealed 
diffuse infiltration in both lung fields with 
interstitial fibrosis consistent with the diag- 
nosis of cystic fibrosis (Fig. 2). 


From the Departments of Surgery and Med- 
icine, St. Vincent’s Hospital, Montclair. 


Management included intravenous 
fluids and inhalation therapy and an anti- 
histamine drug. The next day the patient's 
abdomen continued to be distended, A tap 

water enema was given without success. A 
Cantor tube was inserted and attached to 
suction. 


An enema was given on 14 March with 
gastrografin but was not effective. Defects 
were seen in the distal small bowel and 
ileum, probably representing impacted 
stool believed the cause of the obstruction 


( Fig. 3). 


The abdomen was more tender now 
and the bowel sounds quieter. The patient 
was taken to surgery. Surgical findings in- 
cluded marked dilation of the small bowel 
and fluid in the abdomen. The distal small 
bowel and appendix were filled with im- 
pacted material which caused that portion 
of bowel to lie low in the lower abdomen 
on the right, An enterostomy was done at 
the point of maximum inspissation and 
tenacious meconium-like stool removed 
manually, Irrigation of the area with N- 
acetylcysteine was done with benefit. The 
appendix was removed and a Foley cathe- 
ter placed into the bowel by way of the 
stump of the appendix. The catheter was to 
be used for irrigation of the area with 
N-acetyleysteine in the future, if needed. 
The enterostomy wound was closed. The 
Foley catheter was brought out via a stab 
wound. A Penrose drain was placed in 
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and 
is present, 
with small 


bowel 
in large 


of small 


Dilation 
minimal gas 
The findings are 
bowel obstruction. 


Fig. 1-- with gas 


bowel 
consistent 


the pelvis and right colic gutter. The pa- 
tient tolerated the procedure fairly well. 


The patient slowly improved following 
surgery. His main problem was pulmonary. 
He was now also attended by a pulmonary 
specialist who advised an endotracheal 
tube and ventilatory assistance. This was be- 
gun on 14 March. In addition, Solucortef 6 
ampicillin and Garramycin® and intra- 
venous fluids were administered. On 17 
March, the patient moved his bowels via 
the rectum. 


He continued to have respiratory prob- 

as evidenced by abnormal arterial 
blood gas values, in spite of ventilatory sup- 
port. On 18 March, however, the arterial 
blood gas values were normal. He was 
transfused for his anemia. On 20 March, in 
spite of specialized pulmonary care, the x- 


lems, 
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Fig, 2—Infiltrates in both lung fields with inter- 
stitial fibrosis consistent with cystic 
fibrosis are present, 

rays revealed a slight increase in lung in- 

filtration. 


Attempts were made to wean the pa- 
tient from the respirator but were unsuc- 
cesstul, The endotracheal tube became 
more difficult to manage having been in 
place for seven days. A tracheostomy was 
advised by the pulmonary consultant and 
was performed on 22 March. The patient 
had cardiac arrest in the operating room, 
following the procedure. He responded 
favorably to electric shock. He was trans- 
ferred to intensive e where he again 
arrested and died on 22 March in spite of 
cardiopulmonary resuscitation. 


Laboratory data:—Electrolytes were 
maintained throughout. Pulmonary 
problems were always present and CO. 
was elevated frequently. Cultures of 
tracheal secretions revealed proteus vut 


well 


garis. The sputum contained pseudomonas, 


sensitive to ampicillin, Geopen® and 
clindamycin. The day of death, the patient 
had a hemoglobin of 10.2 gm. and a WBC 
of 6,700 with a normal differential. 


The autopsv revealed no point of ob- 
struction of the intestine with some fibrin- 
ous adhesions between the small bowe! 
loops in the right lower quadrant, the area 
of cecostomy. Histologic changes of cystic 
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Fig. 3—Defects are present in the distal small 


bowel, probably representing impacted 
stool believed the cause of the obstruc- 
tion. 


fibrosis were present in the lungs, pancreas 
and liver. 


COMMENT 


Cystic fibrosis, also known as fibrocystic 
disease of the pancreas, is a well defined 
inherited clinical entity, associated with 
deficiency or absence of pancreatic intesti- 
nal enzymes, abnormal intestinal mucopro- 
tein in the small intestine, increased viscid- 
ity of the endobronchial secretions and 
elevated serum chloride in the sweat. The 
disease involves the exocrine glands. 


Meconium ileus intestinal obstruction oc- 


curs in about 10% of the neonates with 
this disease. Abnormal mucous glands se- 
crete thick viscid mucous and salivary 
glands which, although normal histological- 
ly, secrete abnormal amounts of sodium 
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chloride.! Cystic fibrosis, the most common 
clinical malabsorption state, pertains to 
malabsorption of fat at the time of hydroly- 
sis by pancreatic enzymes.* 


Landsteiner first reported meconium 
ileus in 1905 in an autopsy report of an in- 
fant. Blackfan and Wolbach in 1933 noted 
that the pathological process in the pan- 
creas appeared to be inspissation of the 
secretions. Cystic fibrosis was described as 
a clinical entity and named by Franconi, 
et al in 1936, All were cited by Hunton, 
Long and Tsumagari.! 


Jensen, in 1962, named tke disease 
while reporting the case of a 15-year old 
bov having mucoviscidosis and intestinal 
obstruction.? 


A survev of the literature suggests 
about 40 cases of meconium ileus equiv- 
alent ranging from two to 31 years. 


Etiology:—It was originally thought 
that meconium ileus was caused by a Lack 
of pancreatic enzymes producing inade- 
quate digestion of intestinal contents. The 
same phenomenon was believed pertinent 
to meconium ileus equivalent. 


Glanzman suggested that meconium 
ileus was due to abnormal mucus secre- 
tions, not pancreatic insufficiency. Bodain 
thought that enzyme lack was contributory 
but abnormal intestinal mucus was the pri- 
mary cause. Hunton, Long and Tsumagari! 
also refer to the above named authors. 


DiSantAgnese and associates, quoted 
in reference 1, have shown that the mucus 
is abnormal. Its water solubilitv is altered 
and unaffected bv trypsin. Jensen thinks 
the material originates in the intestinal 


goblet cells.’ 


Clinical data suggesting meconium 
ileus equivalent include intestinal obstruc- 
tion in a patient suspected of having fibro- 
cystic disease, pain and tenderness over 
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McBurney's point, soft palpable mass in 
the right lower abdomen and plain ab- 
dominal x-rays showing bubbly material 
( Newhouse's sign ).! 


The number of adults with fibrocystic 
disease will grow due to increasing knowl- 
edge of the illness and better supportive 
measures available for children. DiSant- 
Agnese and Anderson feel the problems 
will be more pulmonary and the gastro- 
intestinal complaints will be less.* This 
has been true. One, however, must be 
aware of the adult complication, meconium 
ileus equivalent, as in this case. Cystic 
fibrosis in the adult may be further con- 
firmed by selenomethione scanning of the 
pancreas. The diseased pancreas fails to 
take up 75 Se-labeled selenomethionine.? 


The initial approach to treatment for 
patients with meconium ileus equivalent 
should be nonoperative. Attempts to relieve 
the obstruction include the use of the long 
intestinal tube, hydration and possible use 
of mucolytic agents by way of the long 
tube and rectal enemas.® 


An enema using Gastrografin, which 
will create a hyperosmolar state in the in- 
testine thus drawing fluid into the intestine 
to assist in moving the meconium along, 
may be of value. The importance of free 
flowing intravenous balanced electrolyte 
fluid support when Gastrografin is used as 
an enema is obvious.‘ 


Therapy for meconium ileus has also 
included surgery to remove the tenacious 
material in the bowel and the formation of 
an enterotomy. Some success has been 
achieved with enemata to cause passage of 
the thick material. Resection of the area of 
maximum inspissation causing obstruction 
has also been done. 


The importance of pancreatic secre- 
tion needs clarification for patients who 
have responded favorably to treatment 
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with enzyme replacement. It may be that 
the intestinal wall producing the ab- 
normal mucous and the pancreas features 
producing the enzymes are both important. 


N-acetylcysteine acts by breaking di- 
sulphide bonds in the mucoprotein mole- 
cule. In 4% concentration it is slightly 
hyperosmolar and thus draws fluids from 
the intestinal wall. These two properties 
explain its usefulness in the case of intesti- 
nal obstruction due to meconium ileus.* 


In this case following no relief of the 
obstruction after seven days, surgery was in 
order. At surgery, one will usually find, as 
in this case, putty-like material occluding 
the terminal intestine, appendix, cecum and 
sometimes right colon. Removal of the 
material via enteric stomata may be effec- 
tive. Resection of the area containing the 
inspissated material may be needed.? The 
inspissated material may act as a lead point 
for an intussusception." 


Therapv has also included use of a 
Fogarty catheter to help release the in- 
spissated material.!” 


N-acetylcysteine has been used pro- 
phylactically by mouth to prevent me- 
conium ileus equivalent. It has been used 
in patients having fibrocystic disease who 
are getting older.!! 


SUMMARY 


A case of meconium ileus equivalent in 
a 30-year old man has been presented. The 
etiology, pathology and therapy for the 
condition has been discussed. 


1218 Broad St. 
Bloomfield, N. J. 07003 
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Intestinal By-pass in the Treatment of Morbid Obesity* 


A Report or 120 Successive CASES WITHOUT MORTALITY 
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and 
ROBERT H. STEPHENSON, M.D., FACS. PAG 
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Morbid obesity is defined as adiposity 
sufficient to cause socioeconomic, reproduc- 
tive or life-threatening disability in other- 
wise normal persons.' Obesity, a product of 
an affluent society, has reached epidemic 
proportions in the United States? and is not 
only a disease in itself but a perpetrator of 
others.* Due to many associated conditions, 
the mortality of obesity rises in proportion 
to its extent. Althought this entity has been 
investigated thoroughly and the associated 
morbidity has been well demonstrated, the 
cause of morbid obesity remains obscure. 
The lack of an effective treatment persists. 
Diet, drugs and psychiatric therapy have 
had little lasting influence on the food 


addict. 


METHOD 


Beginning in 1970, our first 30 cases 
were treated by anastomosing the proximal 
jejunum transected 30 cm, from the liga- 
ment of Treitz, end-to-end to the distal 
ileum transected 15 cm. above the ileocecal 
valve. The proximal end of the nonfunction- 
ing intestine was closed and anchored to the 
transverse mesocolon and its distal end 
was drained into the cecum. 


In the subsequent 90 patients we modi- 
fied our first procedure by increasing the 
length of the proximal jejunum to 35 cm. 
and distal ileum to 20 cm. The nonfunction- 
ing intestine was closed proximally and 


* From the Department of Surgery, St. Joseph's 
Infirmary. 


drained distally into the cecum, as was de- 
seribed previously. 


MATERIAL 


In the selection of patients we have 
followed the criteria of Scott, et al! 
Payne, et al? and others: double or 
triple ideal body weight of at least five 
years” duration with failure of medical 
and dietetic treatment, absence of cor- 
rectable endocrinopathy, absence of any 
medical condition which precludes sur- 
gery, age below 50 years, presence of cer- 
tain complications (Pickwickian syndrome, 
diabetes mellitus of adult onset, hyperten- 
sion), adequate intellect and emotional re- 
serve. One hundred and twenty obese pa- 
tients underwent the intestinal by-pass 
since 1970; 83 were female and 37 male. 
Their ages ranged from 14-42 years. The 
greatest number of them were between 
22 and 32 years of age (Fig. 1). All 
were white with the exception of one 
negro male, Their weights varied from 
112.5-213.75 kg. and their heights from 
15.5-18.25 m. (Fig. 2). 


All of these individuals had previously 
received some kind of intensive medical, 
dietetic and psychiatric treatment; some of 
them for over several years, with negative 
results. Thirty patients had elevation of 
fasting blood sugar and abnormal glucose 
tolerance tests and were treated as dia- 
betics, Twenty-eight of them had hyper- 
tension. Twelve patients had fatty meta- 
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morphosis of the liver as shown by liver 
biopsy at time of surgery. 


RESULTS 


Out of the first group of 30 patients 
(Table 1), 20 had troublesome diar- 
rhea, some requiring Lomotil® daily for 
up to six months. Two of them had three 
to four liquid stools per day for over four 
years. Seven individuals complained of 
constant and great abdominal distention for 
three to four years following surgery. Two 
in this group lost weight below ideal levels 
and were placed on a high protein diet with 
good result. The original group of 30 pa- 
tients lost an average of 58.55 kg. during 
the first year and 22.5 kg. the second year. 
The great majority of them came to a stable 
weight in a period of 18-24 months. One 
patient lost only 49.5 kg. in a period of four 
and one-half years. Seven patients required 
cholecystectomy since surgery for by-pass. 
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TABLE I 


UNTOWARD RESULTS ALL IN First Group 











Patients Per cent 
Diarrhea 20 67 
Abdominal 
distention 7 23 
Excesseive loss 
of weight b. 9 
Wound 
dehiscence | 3 
Failure to 
lose weight 1 | 3 

| 











Electrolyte imbalance was not a prob- 
lem in this group of patients, with the ex- 
ception of two who had severe hypokal- 
emia, due to abuse of diuretics. In 12 pa- 
tients serum proteins (Table II) dropped to 
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TABLE II 


SERUM PROTEIN AND ENZYME ALTERATIONS 
First Group (30 PATIENTs ) 


Number 
of 

Range patients 
Serum protein 6-6.2 gm.% 12 
Serum albumin 3-4 gm.% 12 
Beta globulin 0.60-1.16 g/dl 12 
Gamma globulin 1-2.2 g/dl 3t 
SGOT 58-40 gm.% 15 
LDH 200-275 gm.% 15 

Alkaline 

phosphatase 102-150 gm.% 15 





SECOND Group (90 PATIENTS) 


Number 
of 

Range patients 
Serum protein 6-6.5 gm.% 6 
Serum album:n 3.2-3.5 gm.% 6 
Beta globulin 0.40-1.0 g/dl 6 
Gamma globulin 0.82-1.90 g/dl 80 
SGOT 35-40 gm.% 6 
LDH 125-150 gm.% 6 

Alkaline 

70-80 gm.% 6 


phosphatase 





levels between 6.0 and 6.2 gm.% with 
marked reduction of albumin which per- 
sisted for three weeks to ten months post- 
operatively. After one year they all had re- 
turned to normal and the gamma globulin 
rose above normal levels in almost all of 
the patients. From three weeks to ten 
months after surgery, increase in SGOT, 
LDH and alkaline phosphatase was noted 
in 15 patients. 


In the second group of 90 patients in 
which a modified technic was used, aiar- 
rhea was minimal and most had only one 
bowel movement per day. Weight loss was 
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not as rapid as in the first group but they 
reached the same average level. There were 
no problems with electrolyte imbalance. In 
six patients, serum proteins fell below nor- 
mal levels four to six months after surgery 
without clinical manifestation and returned 
to near normal levels within the next 12 
months. While a decrease in serum albumin 
and beta globulin has been noticed, no 
change in gamma globulin was demon- 
strated. Serum cholesterol and lipids de- 
creased almost immediately after surgery. 
Blood sugar levels in the “diabetic” pa- 
tients returned to normal levels after sur- 
gery and insulin therapy was discontinued 


(Table II). 


COMMENT 


Since 1970, we have felt that the sur- 
gical approach to this problem is encour- 
aging and the results are physiologically ac- 
ceptable, especially in the second group of 
patients in which we used 35 cm, proximal 
limb and 20 cm. distal limb with drainage 
of the by-passed intestine into the cecum. 
With this method, maintainance of weight 
reduction by creating an assimilation def- 
icit was accomplished while allowing re- 
laxation of dietary restrictions. 


It has been gratifying that drainage of 
the by-passed segment into the cecum has 
enhanced reabsorption of fluid and elec- 
trolytes and that the length of bowel em- 
ployed has prevented liver damage while 
resulting in satisfactory weight loss. 


CONCLUSIONS 


Intestinal by-pass may be performed 
as a last resort in the treatment of morbid 
obesity in highly selected patients and after 
careful clinical, radiological and psychi- 
atric evaluation. 


Intestinal by-pass, accomplished by 
anastomosing the proximal 35 cm. to the 
distal 20 cm. of small bowel with drainage 
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of the by-passed segment into the cecum 
can be performed with the same mortality 
and morbidity of any major abdominal 
procedure and with minimal undesirable 
side-eftects and few long-term complica- 
tions. 


Liver and nutritional deficiencies are 
still incompletely explained requiring fur- 
ther study but they decrease during the first 
year following surgery. 


The reduction of serum cholesterol, 
lipids and blood sugar are immediate. 


The results of surgical treatment of 
morbid obesity are still variable and not 
altogether predictable. The modality de- 
serves further study. 
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Antibiotic-induced colitis is a well rec- 
ognized entity. It has been associated with 
the use of ampicillin, tetracycline, chlor- 
amphenicol, lincomycin, and most recently 
clindamycin.’"* The spectrum of symptom- 
atology varies widely from mild diarrhea to 
fulminating diarrhea with electrolyte im- 
balance, dehydration, and death. Endo- 
scopic findings range from simple edema 
and easy friability to ulceration, submu- 
cosal nodules and pseudomembrane for- 
mation. Clindamycin has been the most 
recent offending antibiotic receiving at- 
tention but other antibiotics are still fre- 
quently involved. In the past 15 months 
we have seen 11 cases of pseudomembra- 
nous colitis related to the use of various 
broad spectrum antibiotics used singly or 
in combination. We have included our 
two patients previously reported! who died 
and nine new cases to emphasize the wide 
clinical and pathological spectrum of this 
disorder and to stress that early recogni- 
tion with prompt discontinuance of the 
offending antibiotic is imperative. 


* Formerly, Joslin Clinic, currently, Boston City 
Hospital. 


t Department of Medicine, New England 
Deaconess Hospital. 
ł Department of Medicine, New England 
Baptist Hospital. 
°* Department of Pathology, New England 


Deaconess Hospital. 


311 


CASE REPORTS 


Case 1:—A 19-year old woman under- 
went a total left hip replacement for severe 
juvenile rheumatoid arthritis which she had 
had since age 5. She had been treated 
previously with steroids and gold. One day 
postoperatively she developed a fever of 
39" C and was placed on clindamycin 
600 mg. intravenously every 12 hours and 
cephalothin 2 gm. intravenously every six 
hours for six days. Diarrhea began 72 hours 
after initiation of the antibiotic treatment. 
Gram stain of the stool showed mixed flora 
and a few white blood cells but no staphy- 
lococci, Her WBC was 19,600 with 69% 
polymorphonuclear leucocytes and 20% 
band forms. Colonoscopy was performed 
six days after stopping antibiotics and 
showed granular mucosa from the rectum 
to the splenic flexure with superficial ulcer- 
ations and patchy inflammation. Biopsy 
showed an acute inflammatory reaction and 
mild edema of the colonic mucosa. She 
gradually improved and was discharged on 
the 18th postoperative day without diar- 
rhea. 


Case 2:—An 82-year old man had 
chronic lymphocytic leukemia and recur- 
rent staphylococcal skin infections. He had 
been receiving prednisone 30 mg. every 
other day and clindamycin 150 mg. orally 
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twice a day for four months. Two days 
prior to admission he experienced diarrhea 
and weakness. His WBC was 4,500. Barium 
enema showed diffuse, small nodular mu- 
cosal lesions throughout the colon. Sig- 
moidoscopy to 15 cm, showed edema. 
Colonoscopy showed multiple submucosal 
nodules in the descending, transverse and 
ascending colon with surrounding ery- 
thematous areas. Biopsy showed mucosal 
edema with small nondiagnostic lymphoid 
nodules in the mucosa and submucosa. 
Stool cultures were negative. Clindamycin 
was discontinued and prednisone was in- 
creased to 20 mg. daily. The diarrhea sub- 
sided promptly and the patient was dis- 
charged on the ninth hospital day. 


Case 3:—A 69-year old man was treated 
with clindamycin for three days for cough 
and sore throat. Diarrhea of five to six 
watery bowel movements, suprapubic 
cramping, and fever of 39° C developed 
shortly thereafter. Cultures were negative 
for ova, parasites, and staphylococci. A 
WBC was not performed. Barium enema 
was normal. Colonoscopy was performed 
six weeks after the onset of diarrhea, The 
rectosigmoid colon to the transverse colon 
showed patchy areas of slightly raised 
nodules with small central ulcerations. The 
distal sigmoid colon showed areas of patchy 
membrane formation with superficial ulcer- 
ations. Seven weeks after the onset of 
symptoms bowel movements were normal. 


Case 4:—A 34-year old man was treated 
with chlortetracylcine 250 mg. four times a 
day for five days for a sore throat. Acute 
onset of diarrhea with bloody mucoid stools 
and lower abdominal cramps began four 
days after the initiation of antibiotic treat- 
ment. He was afebrile and his WBC was 
11,000. Stool cultures for staphylococci, 
ova and parasites were negative. Barium 
enema showed prominent edematous haus- 
tra throughout with slight mucosal ir- 
regularity in the sigmoid colon sugges- 
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tive of ulceration. Colonoscopy was per- 
formed to the hepatic flexure and showed 
patchy, inflammatory reaction at the recto- 
sigmoid junction with marked edema and 
moderate friability to the transverse colon. 
There were a few small ulcerations scat- 
tered throughout the bowel. Biopsy showed 
subacute inflammation, His symptoms sub- 
sided two weeks after the onset. 


Case 5:—A 70-year old man was taking 
ampicillin 500 mg. orally four times a day 
for six days and then 250 mg. four times 
a day for prostatitis and a urinary tract 
infection. One week prior to admission he 
began having diarrhea with 12-20 bowel 
movements per day with cramping but no 
bleeding. His abdomen was nontender; 
bowel sounds were hyperactive. His WBC 
was 13,000. Ampicillin was stopped and 
gentamycin was begun. Sigmoidoscopy to 
16 cm. showed edema and_ erythema. 
Colonoscopy to the splenic flexure, per- 
formed five days after stopping ampicillin, 
showed edema and patchy areas of small 
ulcerations. Barium enema revealed sub- 
mucosal infiltration throughout the entire 
colon, Colonic biopsy showed mild chronic 
inflammation with congestion and edema of 
the mucosa. Stool cultures were negative. 
Diarrhea subsided one week after cessa- 
tion of ampicillin. 


Case 6:—A 17-year old man was treated 
with ampicillin 250 mg. four times a day for 
five days for an upper respiratory infection 
one week prior to admission. Three days 
after starting ampicillin he experienced 
lower abdominal pain and five watery 
bowel movements per day, containing mu- 
copus and streaks of blood. He was afebrile 
and his WBC was 8,900 with 60% poly- 
morphonuclear cells. Stool cultures were 
negative. Barium enema demonstrated 
large haustra in the descending colon and 
nodular mucosa in the sigmoid and de- 
scending colon. Colonscopy was performed 
to the splenic flexure four days after the 
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onset of symptoms. There was a patchy 
inflammatory process involving approx- 
imately 40% of the mucosal surface in the 
distal sigmoid colon. There was edema 
with easy friability, superficial ulcerations 
and early pseudomembrane formation, The 
process extended to a lesser degree to the 
splenic flexure. He was treated with 
Azulfidine®* 4 gm./day and prednisone 
20 mg./day and a low residue diet. Ampi- 
cillin was discontinued and within two 
weeks he was asymptomatic. 


Case 7:—A 69-year old man underwent 
an elective total left hip replacement for 
degenerative joint disease and septic hip. 
He received clindamycin 600 mg. and 
cephalothin 2 gm. every six hours prior to 
surgery. He developed diarrhea and ab- 
dominal distention with dysuria and fever 
of 40° C on the fifth postoperative day. He 
subsequently developed hematest positive 
stools and a WBC of 80,000 with 80% 
polymorphonuclear cells and a sodium of 
119 mEq./l. and a potassium of 5.0 mEq./l. 
He was treated with steroids without re- 
sponse. Clindamycin was discontinued on 
the seventh postoperative day but cephalo- 
thin was continued. Blood, urine and stool 
cultures were negative. Sigmoidoscopy was 
not performed. The patient suffered a car- 
diac arrest and expired on the tenth post- 
operative day. Necropsy showed a grey- 
green pseudomembrane with small ulcera- 
tions and inflammatory infiltrate and dila- 
tation of the entire colon. 


Case 8:—A 73-year old man sustained 
an injury to his left knee. He was admitted 
to the hospital with a temperature of 39° C 
and a pulse of 110/min. Ampicillin 1 gm. 
every four hours was begun intravenously 
for suspected urinary tract infection. Peni- 
cillin was substituted for the ampicillin 
when a streptococcal infection was sus- 
pected. This was then changed to van- 


* Pharmacia Laboratories, Piscataway, NJ. 
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comycin 1 gm, every 12 hours because of 
a urinary enterococcal infection. The pa- 
tient developed a rash and cultures con- 
firmed a nonenterococcal alpha-strepto- 
coccus and therefore cephalothin 2 gm. 
every four hours was substituted for the 
vancomycin. His fever, however, persisted 
and clindamycin 400 mg. every six hours 
was begun intravenously and cephalothin 
was discontinued because of a possible drug 
fever. The dose was decreased to 300 mg. 
every eight hours intravenously and then 
switched to the oral route. Diarrhea began 
on the 34th hospital day, six days after the 
initiation of clindamycin. The patient ex- 
pired quietly on the 48th hospital day 
Necropsy showed a dilated colon with 
pseudomembrane formation and small 
ulcerations and inflammatory reaction 
throughout the colon. 


Case 9:—A 4S-year old woman who 
was diabetic with atherosclerotic heart dis- 
ease was admitted for cataract extraction. 
She had been on erythromycin 250 mg. 
three times a day for a long period for a 
chronic foot ulcer, She underwent a right 
cataract extraction. and two days post- 
operatively she developed a fever of 40* C 
with a white blood cell count of 18,000. She 
had bibasilar rales on the third postoper- 
ative day and was started on clindamvcin 
300 mg. intravenously every four hours. She 
had a persistent tachycardia of 100/min. 
A left pleural effusion developed and a 
sterile transudate was aspirated. On the 
25th postoperative day her abdomen was 
nontender but distended and tympanitic. 
She expired on the 35th hospital day of a 
cardiac arrest. Necropsy showed a membra- 
nous colitis throughout the colon but more 
marked in the ascending colon and terminal 
ileum. 


Case 10:—A 46-year old woman under- 
went a total right hip replacement of a 
possible septic joint. Postoperatively ceph- 
alothin 2 gm. and clindamycin 600 mg. 
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every 6 hours were begun intravenously. 
On the ninth post operative day she de- 
veloped a temperature of 39% C, nausea, 
vomiting, abdominal cramps and bloody 
diarrhea, Flat film of the abdomen was 
unremarkable. Stool cultures were negative 
for organisms but showed many white 
blood cells. Peripheral WBC was 19,300 
with 83% polymorphonuclear leucocytes. 
Colonoscopy was performed to the de- 
scending colon and showed thick confluent 
pseudomembrane in the rectosigmoid colon. 
There was mild granularity and friability 
with bleeding at the sites where the mem- 
brane was removed. She received predni- 
sone orally 40 mg./cay with decreasing dos- 
age over a week’s period. The diarrhea sub- 
sided 18 days after discontinuing anti- 
biotics. 


Case 11:—A 71-year old man received 
six doses of lincomycin 600 mg. intravenous- 
ly after hip surgery. On the fifth postoper- 
ative day he developed a fever to 38.3% C 
and a WBC of 24,000, On the eighth post- 
operative day he developed watery diarrhea 
with three to four bowel movements per 
day which lasted for seven days, On the 
ninth postoperative day his temperature 
returned to normal. Stool cultures for ova, 
parasites and bacteria were negative. 
Barium enema was not performed. Colon- 
oscopy to the mid ascending colon showed 
edema, granularity and inflammation with 
a pseudomembrane in the sigmoid, descend- 
ing and transverse colon which were less 
pronounced in the proximal colon. 


COMMENT 


Antibiotic-associated colitis received 
early attention in the 1950's after the 
introduction of broad-spectrum  antibi- 
otics,!! 1? and has again achieved con- 
siderable clinical importance with the in- 
troduction of lincomycin and most recently 
its analogue clindamycin.''® 1%15 Both of 
these antibiotics have now been clearly im- 
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plicated as agents capable of producing 
colitis. In a prospective study, diarrhea was 
found to occur in 21% of patients receiv- 
ing clindamycin and pseudomembranous 
changes occurred in 10% .* Clindamycin was 
used as the sole antibiotic in only two of our 
cases while six received clindamycin in asso- 
ciation with a variety of other antibiotics, 
either sequentially or in combination, 
prior to the onset of symptoms (Table I). 
Despite the frequent occurrence of clinda- 
mycin-associated colitis, the physician 
prescribing antibiotics should not forget the 
occurrence of colitis with other broad-spec- 
trum antibiotics.* 9: 912 


As in other reports the method of ad- 
ministration was of no importance,” since 
the colitis developed in patients receiving 
antibiotics orally and parenterally. It is 
noteworthy that in several instances anti- 
biotics were used for simple upper respira- 
tory infections and frequently the offend- 
ing organism was not isolated. 


The clinical spectrum ranges from one 
of mild diarrhea to fulminant diarrhea with 
fever, dehydration and death. A fatal course 
occurred in three of our patients, The ab- 
sence of deaths in the patients with pseudo- 
membranous colitis reported by Tedesco, et 
al? is probably related to early recognition 
and prompt treatment. The diarrhea in anti- 
biotic induced colitis usually has no specific 
features and is onlv occasionally accom- 
panied by hematochezia. Abdominal pain 
and fever are commonly encountered in 
the more seriously ill patient. In some pa- 
tients there is marked abdominal distention 
due to a dilated colon and a picture similar 
to a toxic megacolon has been reported." 
Two of our three patients who died demon- 
strated marked colonic  distention at 
autopsy. Twenty to thirty per cent mav 
have this colonic dilatation without diar- 
rhea.? Laboratory studies may show leuco- 
cytosis and electrolyte abnormalities. Ex- 
amination of the stool shows large numbers 
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Fig. 1--Midsigmoid colon. There is total loss of 
the normal sigmoid valve pattern. The 
mucosal surface is covered by a dense 
patchy grey-white membrane. The cob- 
blestoned appearance is due to mucosal 
edema. 


of leucocytes and cultures reveal normal 
colonic flora without staphylococci, Symp- 
toms usually begin two to 14 days after in- 
stituting antibiotics. In most instances diar- 
rhea lasts two to six weeks after the anti- 
biotics have been discontinued. In a small 
percentage of patients with milder, more 
limited disease the symptoms may subside 
within a few days. 


sigmoidoscopy was performed in onl y 
two of our patients and showed marked 
edema and ervthema of the rectum and 
rectosigmoid colon without membrane for- 
mation or ulceration, In both cases the dis- 
ease process extended beyond the reach of 
the sigmoidoscope. Colonoscopy was per- 
formed at least to the splenic flexure in 
seven cases and showed involvement of the 
colon to this level or bevond in all seven, 
Abnormalities ranging from mucosal edema 
with marked friability and ulceration to 
diffuse pseudomembrane or patchy mem- 
brane formation with or without nodularity 
and ulceration were encountered. In all 


Totten, et al~Antibiotic-associated Colitis 317 





Fig. 2—Colon biopsy shows the very early changes 
in pseudomembranous colitis with minima! 
necrosis of the columnar cells and infiltra. 
tration of lymphocytes in the interstitiurn 
(original magnification x125), 


cases the severity of the disease decreased 
in the more proximal portions of the colon. 
The extent of the abnormalities usually 
correlated with the severity of the patient's 
illness, Figure 1 shows an endoscopic view 
of the mid sigmoid colon. There is total 
loss of the normal sigmoid valve pattern 
and the mucosal surface is covered by a 
dense patchy grev-white membrane. 


Seven patients had barium enemas. In 
the remainin g four, recent orthopedie pro- 
cedures made it impossible. Where done. 
the barium enema demonstrated m ucosal 
edema, ulcerations and nodularitv in varv- 
ing combinations in five cases while the 
barium enema was normal in two cases 
These abnormalities are similar to those 
reported by others.* 1915 A picture similar 
to toxic megacolon was reported by Tully 
and Feinberg! following barium enema. 
A markedly dilated colon was found at 
autopsy with pseudomembranous chan ges 
in two of our patients. Lesions resem bling 
plaques have been described in some 
cases!’ and were felt to be a specific radi- 
ographic abnormality. Such plaques were 
not encountered in our patients. Generally 
the abnormalities have been those seen in 
inflammatory bowel disease. The normal 
barium enema encountered in our patients 
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ig. 3—Higher power view of Figure 2 shows 
more clearly the early necrosis and lym- 
phocytic infiltration (original magnifica- 
tion x300). 


has also been noted by others.” When ab- 
normalities are present, they may involve 
only the rectosigmoid colon or the entire 
colon. In our experience colonoscopy bet- 
ter delineates the extent and severity of 
the disease than barium enema. 


Histologically the affected areas demon- 
strate acute and chronic inflammation with 
or without ulceration and may also present 
an appearance similar to inflammatory 
bowel disease. The development of a mem- 
brane which is tightly adherent over ulcer- 
ated mucosa distinguishes it from other 
types of inflammatory bowel disorders 
(Figs. 2, 3 and 4). 


Therapy of antibiotic-induced colitis 
depends principally on the initial recogni- 
tion of the disorder and prompt discontinu- 
ance of the offending antibiotic. Proper 
maintenance of electrolyte and fluid bal- 
ance is imperative since the deaths that 
occur are invariably due to electrolyte im- 
balance and shock resulting from dehydra- 
tion. Oral steroid therapy was used in three 
of our patients with no apparent benefit. 
Since the inflammatory process usually ex- 
tends above the rectosigmoid colon, ad- 
ministration of steroids by enema should 
also be without significant effect. Recently 
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Fig. 4—Colon biopsy shows late changes of dif- 
fuse necrosis and deposition of necrotic 


tissue in the interstitium with loss of 
cryptic structure with minimal preserva- 
tion of the cells along the base of the 
erypts (original magnification x125). 


cholestyramine has been used in two pa- 
tients with very rapid clinical improve- 
ment.}* 


CONCLUSION 


The spectrum of antibiotic-induced 
colitis is varied both clinically and patho- 
logically and may be seen with a variety 
of antibiotics. Our study and others indi- 
cate the need for a more careful approach 
to the administration of antibiotics and 
knowledge of their effects on the gastro- 
intestinal tract. Their use in patients with 
probably viral infections should be avoided 
as should the use of antibiotics with a high 
incidence of serious toxic effects on the 
colon except in those patients in whom 
appropriate bacterial studies or clinical 
situations indicate the necessity of their 
administration. If diarrhea develops in any 
patient receiving antibiotics, they should 
be stopped immediately. Diagnostic pro- 
cedures should include barium enema, 
sigmoidoscopy and/or colonoscopy. Sup- 
portive therapy with fluids and electrolytes 
should be instituted. 

J.A.G. 


110 Francis St. 
Boston, MA 02215 
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Granuloma (Sarcoid?) of the Pancreas 


A CASE REPORT 


JAMES H. CALDWELL, M.D. 


and 
WILLIAM E. EVANS, M.D. 
Columbus, OH 


Clinically apparent pancreatic disease due to sarcoidosis has not been 
described in typical sarcoid patients. A few cases have been described at ex- 
ploratory laparotomy and pancreatic involvement in autopsied cases is more 
common than generally appreciated. We report a patient not previously known 
to have sarcoidosis whose presentation with pruritus, eosinophilia and cho- 
lestatic serum chemistry suggested a reaction to phenothiazines. The correct 
diagnosis was made during surgery for an asymptomatic gallstone. No other 
evidence of pancreatic disease has become apparent during follow-ups of two 


years. 


Pancreatic sarcoidosis is rarely detected 
in life and the nonoperative diagnosis has 
not been reported. While reported cases 
have been manifest by pancreatic insuff- 
ciency, diabetes or obstructive jaundice, we 
have seen a patient whose initial presen- 
tation suggested a cholestatic drug reaction. 


CASE REPORT 


A 37-year old black male was referred 
because of pruritus of one years duration, 
unresponsive to topical treatment. He was 
found to have an elevated alkaline phospha- 
tase and was admitted for further study in 
October, 1973. He denied abdominal pain, 
weight loss, jaundice and other digestive 
symptoms. Sickle cell trait had been de- 
tected several years previously. There was 
no history of alcoholism or hepatotoxin ex- 
posure. After admission he admitted using 
Temaril (trimeprazine) for about four 
months without relief of pruritus, Physical 


From the Departments of Medicine and 
Surgery, Ohio State University Hospitals. 


examination was negative except for a non- 
descript faint papular eruption. No lymph 
node or organ enlargement was found. 


Laboratory study disclosed 10% ele- 
vation of the eosinophil count; alkaline 
phosphatase of 13 (normal 1.2-4.2); SGOT, 
67 (0-40) and amylase, 126 (20-100). Icterus 
index was 3 and the 45-minute retention of 
BSP was 25%. Chest x-ray showed no ab- 
normalities and abdominal echogram, liver- 
spleen scan and gastrointestinal x-rays 
were negative except for a solitary gall- 
stone. Percutaneous liver biopsy showed 
only periportal eosinophilic infiltration. A 
diagnosis of cholestasis due to phenothia- 
zine was made and he was discharged with- 
out therapy to return in several weeks for 
consideration of elective cholecystectomy. 


He returned with continued pruritus 
in February, 1974, four months after pheno- 
thiazine withdrawal; cholestasis and eosino- 
philia persisted. Repeat x-rays, echogram 
and scans were unchanged. Bone marrow 
examination and oral glucose tolerance test 


320 


March, 1978 





Y" ow z M "dsl" Ke A 
QW P i: Mud 


Fig. 1-Section of peripancreatic lymph node 
showing  noncaseating granuloma and 
giant cells (Hematoxylin and eosin, 
original magnification x100). 


were normal. Cholecystectomy and ex- 
ploration of the common duct were advised. 
At surgery, a single stone was found in the 
gallbladder, which was removed and the 
common duct appeared normal, The pan- 
creas was firm and slightly enlarged and 
large peripancreatic nodes were found 
around the head of the pancreas and the 
common duct. Biopsies of the liver and 
nodes were taken. The liver was normal, 
but the nodes showed numerous noncaseat- 
ing granulomas and no other abnormal- 
ities (Fig. 1). Postoperatively the patient 
had fever, pleural effusion and hyper- 
amylasuria for several days. When this re- 
solved, he was discharged on cholestyram- 
ine and arrangements made for further 
study after he had completed convales- 
cence. 


In June, 1974, he returned and re- 
ported improvement in pruritus. Alkaline 
phosphatase was elevated only slightly, In- 
tradermal tests showed no reaction to inter- 
mediate PPD and 20 mm. induration at 
the site of histoplasmin injection. A Kveim 
test was performed and later biopsy showed 
no granulomata. Pulmonary function tests, 
quantitative fecal fats, secretin test and 
multiple skin biopsies were all normal. He 
has continued to have only mild pruritus 
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relieved by cholestyramine and no new 


digestive symptoms have appeared during 
two year follow-up. 


COMMENT 


Five instances of pancreatic involve- 
ment were found in the 92 autopsied cases 
of sarcoidosis reviewed by Longcope and 
Freiman.! None of these had clinical evi- 
dence of pancreatic disease. Three addi- 
tional reported cases found at exploratory 
laparotomy had symptoms of abdominal 
pain and weight loss. One had only steator- 
rhea,? one had diabetes. jaundice and a 
palpable gallbladder? and the third showed 
BSP retention, elevated SGOT and alkaline 
phosphatase and developed hyperglycemia 
postoperatively.! None was known to have 
sarcoidosis prior to surgery and only one 
had radiographic evidence of hilar adeno- 
pathy. The Kveim test was positive in a 
single patient in whom it was done, whose 
chest x-ray was normal. 


Elevation of the alkaline phosphatase 
and BSP retention in a patient known to 
have sarcoidosis would ordinarily be at- 
tributed to hepatic involvement. Although 
hepatomegaly and liver granulomas are 
frequent findings in sarcoidosis, clinically 
important liver disease is uncommon.” Our 
patient, whose liver function tests showed 
cholestasis, had no liver granulomas on 
two biopsies and adequate explanation for 
these abnormalities was found in the pan- 
creatic disease discovered at surgery, The 
atypical clinical and radiographic features, 
the absence of hilar adenopathy and the 
lack of evidence for involvement of other 
organs raise some doubts regarding the ac- 
curacy of the diagnosis of sarcoidosis in the 
surgical patients. On the other hand, early 
autopsy studies described pancreatic in- 
volvement in about 6% of otherwise typical 
cases. Perhaps pancreatic granulomas 
should be considered as an alternative or 
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additional cause of abnormal tests of liver 
function in patients with typical sarcoidosis. 


N-937 Univ. Hosp. 
The Ohio State Univ. 
410 W. 10th Ave. 
Columbus, OH 43210 


REFERENCES 


l. Longcope WT, Freiman DG: A study of 
sarcoidosis. Medicine 31:1-132, 1952. 


to 


Curran JF, Jr., Curran JF: Boeck’s sarcoid of 
the pancreas. Surgery 28:574-578, 1950. 


Ryrie DR: Sarcoidosis with obstructive jaun- 
dice. Proc R Soc Med 47:897, 1954. 


Chaun H, King DM, Gofton JP, et al: Sar- 
coidosis of the pancreas. Am J Dig Dis 
17:725-730, 1972. 

Maddrey WC, Johns CJ, Boitnott JK, et al: 
Sarcoidosis and chronic hepatic disease: a 


clinical pathological study of 20 patients. 
Medicine 49:375-395, 1970. 


American Journal Gastroenterology 69 :323-327, 1978 


Copyright © 1978 by The Am. Coll. of Gastroenterology 


Clinical Vignette 


Vol. 69. No. 3, Part 1 
Printed in the U.S.A. 


Congenital Duodenal Stenosis 


THE DUODENAL CERVIX SIGN 
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A case of congenital duodenal stenosis is reported complicated by recurrent 
pancreatitis. The diagnosis was not initially entertained because of the pancre- 
atitis. The radiographic appearance on gastrointestinal series was unusual for 
pancreatitis. The finding of an anomalous celiac axis on arteriography suggested 
the possibility of other congenital anomalies. The diagnosis of congenital duo- 
denal stenosis was confirmed at laparotomy. The obstruction was relieved with a 
duodenojejunostomy. Two year follow-up reveals the patient to be asymptomatic 
without recurrence of pancreatitis. This is the first endoscopic report of this 
lesion and the presence of the duodenal cervix sign should suggest the diag- 


nosis of congenital duodenal stenosis. 


Symptomatic congenital malformations 
of the upper gastrointestinal tract are more 
commonly seen in infancy. Clinically, how- 
ever, silent congenital malformations of the 
upper gastrointestinal tract may become 
symptomatic in adult life and may create 
a diagnostic problem, Congenital lesions 
of the gastroduodenal region are classified 
as: congenital bands,’ annular pancreas,” 
duodenal diaphragm,’ Wilkie’s syndrome? 
and congenital duodenal stenosis.57 


This case report of congenital duodenal 
stenosis demonstrates an unusual endo- 
scopic appearance and an associated 
anomaly of the hepatic artery. 


CASE REPORT 


A 37-year old, black male was ad- 
mitted in May, 1974 for intermittent epigas- 
tric pain, postprandial fullness and vomit- 
ing of nine months’ duration. Two con- 
secutive hospital admissions nine months 
previously were for pancreatitis and al- 
coholic hepatitis. A gastrointestinal series 
showed megaduodenal bulb and narrowing 
of the apex of the duodenal bulb. Upon 
hospital discharge he continued to have 
the above symptoms which failed to re- 
spond to antacids and anticholinergics. A 
16.65 kg. weight loss ensued over the past 
year. There was no hematemesis or melena. 
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Fig. 1b 


Figs. la and 1b—Megaduodenal bulb, deformity and irregular narrowing of the apex of the bulb 
causing delay of barium passage into the duodenal sweep. 


Follow-up upper gastrointestinal series six 
months prior to the present admission was 
basically unchanged. 


His physical examination was general- 
ly negative except for epigastric tenderness 
on palpation. The initial laboratory values 
were essentially within normal limits ex- 
cept for the serum amylase which was in 
the range of 250-200 units and serum lipase 
which was 2.5-2, His liver profile, total pro- 
tein, albumin, prothrombin time and CBC 
were within normal limits. 


The patient was treated conservatively 
for acute pancreatitis. The serum amylase 
and lipase values returned to normal dur- 
ing a two-week period. He continued to 
have intermittent epigastric pain and vomit- 
ing. 

An upper gastrointestinal series showed 
( Figs. la and 1b) megaduodenal bulb, de- 
formity and irregular narrowing of the 
apex of the bulb causing delay of barium 
passage into the duodenal sweep. The x-ray 
findings were similar to those seen one 
year ago. Oral and I.V. cholangiogram 
were normal. 


Endoscopic examination revealed 
(Fig. 2) a narrowed, nipple-shaped lumen 
(5 mm, diameter) at the apex of the duo- 
denal bulb with circumferential cuffing of 


the duodenal mucosa giving the a>pear- 
ance of a cervix. There were no erosions 
or friability in the narrowed lumen. Re- 
peated examinations revealed no variation 
in this appearance after intravenous glu- 
cagon. Celiac angiography showed trifur- 
cation of the celiac axis into a splenic 
artery, dorsal pancreatic artery and a gas- 
troduodenal artery. The hepatic artery had 
its origin from the gastroduodenal artery 
and was moderately narrowed. The blood 
supply to the liver was scant. No other 
arteries perfusing the liver could be identi- 
fied on the superior mesenteric angiogram. 


On the 22nd day of hospitalization an 
exploratory laparotomy was performed. It 
was noted that the first part of the duo- 
denum was distended and just distal to it 
and above the papilla of Vater, there was a 
circumferential noninflammatory submu- 
cosal constriction measuring 3 mm. in 
width (Fig. 3). There was no pancreatic 
tissue around this constriction. Pancreas 
was normal on palpation, Duodenojeju- 
nostomy was performed to by-pass the 
stenotic lesion. Review of the literature by 
Raquel” indicates this was the operation 
most frequently performed. The post-oper- 
ative course was uneventful. The patient 
remained asymptomatic after a two-year 
follow-up. 
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Fig. 2~Endoscopic examination of a narrowed nipple-shaped lumen at the apex of the duodenal bulb 
with circumferential cuffing of the duodenal mucosa giving the appearance of a cervix. 


TABLE | COMMENT 
Etna Congenital obstructive lesions of the 
Extrinsic causes causes duodenum are classified as shown in Ta- 
(A) Not associated with Duodenal 

faulty mid gut rotation: stenosis The most common site of intrinsic mal- 
fornation in the oastrointestinal tract is the 
es Duodenal formation in the gasti ointestin ul tract is the 
diaphragm duodenum. Involvement of the proximal 

Dyas oe ie a " " . ` è e 
Peritoneal folds duocenum by intrinsic malformation is rare 
Enterogenous | : - — 
Oido ee compared to the distal duodenum. This 


case is unusual in that stenosis was DFOX- 
imal in location and the clinical symptoms 
BT Anaua sth presented at the age of 36. The associated 

— faulty mid gut rotation: ethanolism and pancreatitis initially com- 
plicated the clinical course and indeed de- 
layed the diagnosis of the congenital duo- 
Volvulus denal stenosis. The continuation of ab- 
dominal svmptoms after two weeks, with 
the return to normal of the amylase and 
Abnormally positioned lipase values and the demonstration of the 
pronase proximal duodenal stenosis on x-ray, led 


Duodenum diverticulum Megaduodenum 
congenitum 


Paraduodenal hernia 


Wilkie's syndrome 
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to the suspicion of a pancreatic inflamma- 
tory stricture. Acute pancreatitis may cause 
intestinal obstruction and may involve the 
duodenum or jejunum.* ? The cause of ob- 
struction may be due to an edematous 
pancreatic mass, peripancreatic inflamma- 
tion or encroachment by a pseudocyst. Duo- 
denal obstruction secondary to pancreatitis 
is rare and usually involves the second por- 
tion of the duodenum.!? The finding of a 
3 mm. submucosal band without inflamma- 
tion makes it unlikely that this was due to 
pancreatitis. 


The literature indicates that some pa- 
tients with CDS may have associated pan- 
creatitis as with annular pancreas. It is 
possible in this case that the CDS was 
contributory to the pancreatitis. Further 
follow-up will help clarify the etiological 
role of CDS in this patients pancreatitis. 


Congenital duodenal stenosis has its 
origin in embryonal development. Raquel? 
has reviewed the literature of the einbry- 
onal origin of the lesion of congenital 
duodenal stenosis, atresia or diaphragm 
which mav be from developmental arrest of 
the duodenum during the second and third 
months of fetal life. The incidence of other 
congenital lesions associated with congen- 
ital duodenal stenosis is not known. Thirty 
per cent of the children with intrinsic duo- 
denal obstruction kave Down's syndrome 
in Sachs and Feldman's report. Longo and 
Lynn* reported 12 cases of congenital duo- 
denal stenosis of which five were adults, 
three of whom had other associated abnor- 
malities which include either coarctation of 
aorta, incomplete rotation of the gut, con- 
genital heart disease or microcephaly. 


A congenital anomaly of the celiac 
axis was demonstrated in our case. The 
arterial blood supplv to the liver was di- 
minished and a right hepatic artery was not 
demonstrated on celiac and superior 
mesenteric arteriography. This vascular 
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. 3-A . cireumferential ste- 


noninflammatory 
nosing lesion of 3 mm. width between the 
first and second portions of the duodenum 
seen on an exploratory laparotomy. 


anomaly has been described by Ruzicka 
and Rossi? Suzucki, Nakayasu, Kawabe, 
et al? and French.'* 


The endoscopic appearance was un- 
usual in that the duodenal bulb was dilated 
and the area of stenosis simulated a human 
cervix. The fixed stenotic nature was con- 
firmed by failure to relax with intravenous 
glucagon. This endoscopic appearance in 
congenital duodenal stenosis, the duodenal 
cervix sign, in our search of the literature 
has not been previously reported and may 
be diagnostic of this lesion. A similar sign 
has been described in congenital pyloric 
stenosis termed the pyloric cervix sign by 
Schuster and Smith.!*. 

P. A. L. 
Dept. of Med. 
Catholic Med. Ctr. of Brooklyn & Queens 


88-25 153rd St. 
Jamaica, N. Y. 11432 
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The case of a 12-year old male is presented in whom pauciarticular arthritis 
preceded the clinical onset of granulomatous ileocolitis bv three years. Before 
the onset of gastrointestinal symptoms, the patient's clinical diagnosis was juve- 
nile rheumatoid arthritis. This case stresses the importance of including inflam- 
matory bowel disease in the differential diagnosis of pauciarticular arthritis in 


children. 


The association of inflammatory bowel 
disease and arthritis is well known. More 
recent retrospective series have shown the 
incidence of arthritis in inflammatory bowel 
disease to be about 20% .! 2 The incidence 
is higher if one looks only at inflammatory 
disease of the colon? A recent review of 
children with inflammatory bowel disease 
has shown a 17% association.* 


Although uncommon, | inflammatory 
bowel disease initially may present solely 
with articular symptoms. The following, re- 
port describes a 12-year old male present- 
ing pauciarticular arthritis three years be- 
fore the clinical onset of granulomatous 
ileocolitis. The prolonged arthritic pro- 
dome, clinically indistinguishable from 
juvenile rheumatoid arthritis, before the on- 
set of gastrointestinal symptoms prompted 
this case report. 


From the Frankfurt Youth Health Center 
and the Departments of Pediatrics and Internal 
Medicine, 97th General Hospital, Frankfurt, Ger- 
many. 

* University of Washington Adolescent Med- 
icine Division of the Department of Pediatrics. 
+ Central Plains Clinic. 


CASE REPORT 


A previously healthy 12-year old white 
male sought medical attention for a swol- 
len, painful right ankle. Clinical and lab- 
oratory investigations at this time were un- 
remarkable except for an ervthrocyte sedi- 
mentation rate of 47mm./hr. and a tender 
right ankle joint containing some fluid and 
a thickened synovium. The latex fixation 
rheumatoid factor was negative. A pre- 
sumptive diagnosis of juvenile rheumatoid 
arthritis was made. Casting of the afflicted 
joint and anti-inflammatory doses of aspirin 
failed to completely relieve the ankle swell- 
ing or the patients discomfort. Synovial 
biopsy of the right ankle showed evidence 
of chronic synovitis. Transient mild pain 
and stiffness of both hips and the left elbow 
occurred. 


Over the next two years the patient 
exhibited normal growth and had no com- 
plaints other than minimal ankle stiffness. 
He then became completely asymptomatic 
and salicylates were discontinued. Six 
months later the right ankle again became 
swollen, warm and tender, Aspirin was re- 
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started after another physical and lab- 
oratory examination again revealed only 
an elevated sedimentation rate and similar 
ankle findings. On aspirin he became 
asymptomatic and remained so for the next 
six months. 


He was seen again three years after 
the initial evaluation with a six-week his- 
tory of a 4.5 kg, weight loss, malaise, 
anorexia, episodic right lower quadrant dis- 
comfort and watery stools. A right lower 
quadrant mass, 4 cm. in diameter, was 
palpated. Radiographs of the large and 
small intestines showed marked narrowing, 
submucosal thickening and rigidity of the 
terminal ileum, cecum and ascending colon 
with a fistula connecting the distorted 
cecum and the narrowed terminal ileal seg- 
ment. These findings were felt to be con- 
sistent with granulomatous ileocolitis. Sig- 
moidoscopy and rectal biopsy were nor- 
mal. 


A short course of prednisone plus con- 
tinued salicylazosulfapyridine therapy pro- 
duced a good clinical response, The pa- 
tients weight increased, the right lower 
quadrant mass decreased in size and ten- 
derness and the diarrhea ceased. The pa- 
tients right ankle remained unchanged 
with minimal swelling, warmth, and ten- 
derness. He remains in remission from his 
bowel disease now one vear after the onset 
of his bowel symptoms. 


COMMENT 


For three years this patient was pre- 
sumed to have juvenile rheumatoid ar- 
thritis. Approximately one-third of juvenile 
rheumatoid arthritis patients present with 
mono- or pauciarticular disease of the large 
joints, most frequently the knees, ankles 
and elbows.* This type of juvenile rheuma- 
toid arthritis frequently runs a protracted 
course, causes little disability or joint de- 
struction, and is associated with few sys- 
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temic symptoms.” ê Since the rheumatoid 
factor frequently is not developed in chil- 
dren and there are no other definitive lab- 
oratory studies, the diagnosis remains 
founded on clinical grounds. 


The diagnosis of colitic arthritis is also 
clinical and, in the absence of any bowel 
disease, is impossible. It is not readily dis- 
tinguishable from arthritic joints of a vari- 
ety of other diseases including rheumatoid 
arthritis.4 Peripheral joint arthritis associ- 
ated with inflammatory bowel disease most 
commonly begins abruptly in a large joint 
of the lower extremity but can at times in- 
volve the upper extremity or be in a migra- 
tory pattern.” * The episodes of arthritis are 
usually brief and self-limiting, They rarely 
lead to any destruction of the joint clin- 
ically or radiographically,*: $. 9 although 
Clark, et al,!'? found 28% of their patients 
had definite articular radiographic changes. 
Usually, the rheumatoid factor is negative.*' 
Exacerbations of the arthritis tend to be 
associated with increased activity of the 
intestinal disease in adults? $ but this has 
not been found in children* or in Crohn's 
disease.!! 


Clark, et al,!° reported one patient who 
did present with severe Still's disease prior 
to developing ulcerative colitis. The length 
of time between these events was not speci- 
fied. Arthritis can be the presenting symp- 
tom of inflammatory bowel disease but an 
arthritic course of three years prior to the 
gut symptoms is most unusual. Palumbo, et 
al? retrospectively reported 121 cases of 
arthritis and inflammatory bowel disease. 
Of these only four cases had arthritic symp- 
toms before the onset of the colitis. In these 
cases only several months transpired be- 
fore the intestinal disease became evident. 
In two recent retrospective studies, six 
cases are mentioned where the initial pre- 
sentation was arthritis. Two of these al- 
legedly had arthritis symptoms six and 
eight years prior to the onset of intestinal 
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symptoms, but detailed case histories are 
not given.^* A case report in 1968 of 
Crohn's disease presenting with acute poly- 
arthritis has been discounted because 
the case probably was systemic lupus 
erythematosus? One case from 1944 had 
rheumatic fever preceding the onset of 
Crohn's disease.” 


This case again stresses the importance 
of including inflammatory bowel disease in 
the differential diagnosis of pauciarticular 
arthritis in children. One must include a 
careful clinical evaluation of the gastroin- 
testinal tract when dealing with similar 
cases. 


Adolescent Clin. 
Univ. of Wash. 
Seattle, WA 98105 
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Mip ESOPHAGEAL STRICTURE 


DAVID R. MUSHER, M.D., F.A.C.G.t 
New York, NY 


A patient presented with a mid esophageal stricture. 


Clinical, radiological 


and histological studies led to a diagnosis of columnar-lined (Barrett) esopha- 


eus 
gus. 


The squamous epithelium of the 
esophagus differs from that of the skin 
only by the absence of keratin and hair 
follicles. It responds to inflammation by 
scarring and is prone to the same disorders 
as skin, viz. epidermolysis bullosa, herpes 
simplex, pemphigoid and pemphigus. The 
squamous epithelium may be replaced 
partly or completely with columnar epi- 
thelium which may contain gastric glands, 
parietal cells, chief cells and clear mucus- 
secreting cells.! 


The gastric-lined esophagus is either a 
congenital or an acquired abnormality. Im- 
perfect embryogenesis which results in in- 
complete stratification of the esophagus and 
which leaves islands of squamous or colum- 
nar mucosa suggests the former. Emery and 
Haddadin? report an incidence of gastric 
epithelium lining the esophagus at the level 
of the mid trachea in 2.4% of routine 
autopsies performed in children and 34% 
of children with tracheoesophageal fistula 
and esophageal atresia. Their series in- 
cluded patients who had gastric epithelium 
within the atretic esophageal pouch. They 
concluded that gastric epithelium lining the 
esophagus is congenital and could not be 
acquired since one-half of their patients 


died within four days of birth. 


* Edited by Richard H. Marshak, M.D., 
F.A.C.G. and Arthur E. Lindner, M.D., F.A.C.G. 

+ Instructor in Clinical Medicine, New York 
University School of Medicine. 


On the other hand, the progressive de- 
velopment of columnar epithelium over a 
period of seven years in a patient with 
reflux esophagitis suggests an acquired con- 
dition.’ Although the stratified squamous 
epithelium of the esophagus usually re- 
generates after injury, experiments in dogs 
revealed regeneration of columnar epi- 
thelium when denuded esophagus was per- 
fused with acid.* 


Barrett” * distinguished the rare gas- 
tric ulcer in the gastric-lined esophagus 
from the more common superficial peptic 
ulcerations associated with gastroesopha- 
geal reflux. The former, now termed a 
Barrett’s ulcer or Barretts syndrome, is a 
sharply demarcated, punched-out gastric- 
type ulcer located within the gastric mu- 
cosa in the esophagus. It may perforate, 
bleed, or form a stricture. The more com- 
mon ulcerations occur at the gastroesopha- 
geal junction or within the squamous mu- 
cosa. They are usually superficial and 
rarely perforate. 


Recent evidence associates the colum- 
nar lined esophagus with adenocarcinoma. 
Hawe, et al’ reported five patients who 
presented with Barretts esophagus and 
adenocarcinoma. An additional two out of 
85 patients who presented with benign 
Barrett's esophagus subsequently developed 
adenocarcinoma and their review of the 
world literature suggests that Barrett's 
esophagus is a premalignant lesion. A re- 
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Fig. 1-Esophagram, lateral view, The upper third of the esophagus is dilated, proximal to a short, 


smooth stricture. 


March, 1978 





Figure 1. 


Fig. 2-Same patient as in The stric- 
ture is again identified. Incidentally noted 
is a Zenkers diverticulum. 


cent case report described a patient with 
multiple primary adenocarcinoma in a 
Barrett's esophagus.* The carcinogenesis is 
unclear, since squamous cell carcinoma is 
associated with alcoholism 
chronic irritation. Indeed it is not clear 
whether adenocarcinoma arises from the 
site of the Barrett’s ulcer, the stricture, or 
from the otherwise normal gastric epi- 
thelium. 


usually 


anc 
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Provided that endoscopy with muitiple 
biopsies and brush cytology has revealed 
no malignancv, treatment is medical, The 
usual hiatal hernia program and dilatation 


of the stricture commonly afford relief. 
Although most authors recommend sur- 


gery only as a last resort for distal esopha- 
geal stricture, few series compare medical 
with surgical therapy in mid esophageal 
stricture due to columnar-lined esophagus. 
In seven patients with Barrett's esophagus 
who underwent a modified posterior gastro- 
pexy with closure of the hiatus and anchor- 
ing of the gastroesophageal junction to the 
preaortic fascia, the stricture disappeared in 
five within six to 12 months. In the two 
other patients, the stricture disappeared in 
two years.” 


CASE REPORT 


A 64-year old Irishman presented with 
a four-month history of progressive dys- 
phagia. Although he was able to eat only 
gruel and liquids, he had not lost weight, 
There was no history of gastrointestinal 
bleeding, heartburn or lye ingestion. Past 
medical history included alcoholism, pulmo- 
nary tuberculosis, chronic obstructive pul- 
monary disease, osteoarthritis and mild hy: 
pertension. 


Physical examination demonstrated evi- 
dence of chronic liver disease but koilony- 
chia and lymphadenopathy were not pres- 
ent. 


Esophagram (Figs. 1 and 2) demon- 
strated a short, smooth stricture of the 
esophagus at the level of the fifth thoracic 
vertebra. The proximal esophagus was 
dilated, A small sliding hiatal hernia was 
also present. 


E ndoscopic examination revealed a 
smoothly stenotic esophageal lumen 3 mm. 
in diameter at the level of 27 cm. from the 


incisors. A superficial ulceration encircled 
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Fig. 3—Second patient (Editors’ note). There is a 


hiatal hernia is noted. 





at the level of the arch of the aorta. 
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Fig. 4—5ame patient as in Figure 3, following hiatal hernia repair. The stricture has disappeared. 


the esophagus just proximal to the stricture. 
The mucosa was diffusel v infiltrated and 
firm. Biopsy of the stricture revealed squa- 
mous epithelium with focal areas of hyper- 
plasia in addition to mucosal ulceration 
and hemorrhage. Adjacent to the squamous 


epithelium was columnar mucosa contain- 


E 


ing hyperplastic glands consisting of clear 
Parietal cells were not 


and chief cells. 
seen. There was a moderate amount 


edema and inflammation in the gastric-type 


mucosa. After dilatation, serial biopsies re- 
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vealed gastric-type epithelium distal to the 
stricture. No tumor cells were seen on brush 
cytology or biopsy. The patient's dysphagia 
diminished after dilatation and conserva- 
tive therapy. 


Editors note:—We have recently seen 
another patient with mid esophageal stric- 
ture. This 42-year old man had a history of 
hiatal hernia since age 12. At age 22, a 
sliding hiatal hernia measuring 6 cm. in 
length and associated with marked regurgi- 
tation was noted on upper gastrointestinal 
roentgen examination. At age 30 he exper- 
ienced difficulty in swallowing. Roentgen 
study demonstrated a stricture at the level 
of the aortic arch (Fig. 3). Esophagoscopy 
and biopsy revealed a gastric-lined esopha- 
gus. A Belsey hiatal hernia repair was per- 
formed. Subsequently there was no regurgi- 
tation and the stricture disappeared (Fig. 4). 
Two years later, the hernia and regurgita- 
tion recurred and the stricture was once 
again demonstrated. 
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The Last Page 


QUESTIONS IN GASTROENTEROLOGY 


MICHAEL RUOFF, M.D., F.A.C.G.* 
New York, N. Y. 


The Last Page appears as a regular feature in each issue of THE AMERICAN JOURNAL 


OF GASTROENTEROLOGY. 


The questions that follow have been prepared exclusively from material in the 
current issue of the Journal and the page on which the answer can be found is indicated 


with each question. 


One way for regular readers of the Journal to utilize this feature is to scan The 
Last Page and attempt to answer the questions before reading the Journal. Then, when 
the articles have been read, return to The Last Page, again try to answer the questions 
and finally refer to the page locations that are provided in order to confirm your an- 


SWETS. 


For each question, one or more responses may be correct, or none may be correct. 


1. CONCERNING INFLAMMATORY BOWEL 3. 


DISEASE (IBD): 


A. IBD has similar clinical features and 
clinical course everywhere in the world. 


B. There is a direct correlation between the 
severity of the bowel disease as demon- 
strated radiologically and the clinical 
course. 


C. Ulcerative colitis has increased slightly or 
plateaued and the incidence and preva- 
lence of Crohn's disease has risen rapidly 
in all parts of the world. 


D. The granuloma is specific for Crohn's dis- 
ease, 


( Page 254) 


2. FEATURES OF CROHN'S DISEASE IN- 
CLUDE: 
A. Focal nature of the process. 


B. Aphthoid ulcers located over lymphoid 
aggregates. 


C. Right-sided predominance of the inflam- 
mation. 


D. Depletion of epithelial mucin. 


(Page 255) 5. 


* Assistant Professor of Clinical Medicine, New 
York University School of Medicine. 
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CONCERNING THE COMPLICATIONS OF 
IBD: 


A. Fistula formation is not seen with ulcer- 
ative colitis. 


B. There are geographic differences in the 
frequency of carcinoma of the colon- 
rectum associated with ulcerative colitis. 


C. Recurrence after small bowel resection 


ranges from 85-100$. 


D. Recurrences in residual small bowel after 
total colectomy and ileostomy for Crohn's 
colitis approximates 35$. 


( Page 256) 


HEPATIC COMPLICATIONS OF IBD IN- 
CLUDE: 


A. Fatty changes. 
B. Pericholangitis. 
C. Sclerosing cholangitis. 
D. Carcinoma of the bile ducts. 
( Page 257) 


STUDIES OF IBD SHOW THAT: 


A. With the possible exception of acute toxic 
arthritis and erythema nodosum colectomy 
has an inconsistent effect upon the extra- 
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colonic manifestations of ulcerative colitis 
and Crohn’s disease. 


B. Colon autoantibodies appear to be sec- 
ondary reflections of tissue injury. 


C. There is no evidence for a primary im- 
mune deficiency in the usual case of 
ulcerative colitis. 


D. The in vitro cytotoxic effect of circulating 
lymphocytes for colonic epithelial cells is 
a unique phenomenon in all IBD patients. 


(Page 262) 


IT HAS BEEN OBSERVED THAT: 


A. There is a genetic influence in 50% of IBD 
patients. 

B. Specific genetic markers can be identified 
in the majority of IBD patients. 


C. Approximately 20% of patients with ulcer- 
ative colitis and 50% of patients with 
Crohn's disease require surgery because 
of complications. 


D. Granulomas are not detectable in 30-40% 
of Crohn's disease tissue. 


(Page 268) 


RANDOMIZED CLINICAL TRIALS EVAL- 
UATING TREATMENTS OF GASTRIC 
ULCER: 


A. Support the value of antacids and anti- 
cholinergics as the cornerstones of ulcer 
management. 


B. Show that cholestyramine is effective in 
promoting the healing of gastric ulcers, 


C. Show that carbenoxolone is effective in the 
therapy of gastric ulcers. 


D, Have had a significant impact in deter- 
mining the medical treatment for gastric 
ulcers. 


(Page 278) 


THE IDEAL ANTACID SHOULD BE: 
A. Rapid acting. 


B. Able to produce effective neutralizing re- 
sults when administered in a small dose. 


C. Palatable. 
D. Harmless. 


(Page 283) 
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STUDIES OF IMMUNOGLOBULINS IN 
LIVER DISEASE REVEAL THAT: 


A. Submassive hepatic necrosis is associated 
with normal or low Ig-G levels. 


B. Acute viral hepatitis is associated with 
raised Ig-G and Ig-M levels. 


C. Alcoholic cirrhosis is associated with high 
Ig-M levels. 


D. Primary biliary cirrhosis is associated with 
elevated Ig-A levels. 


( Page 293) 


A PATIENT WITH ACUTE MESENTERIC 
ISCHEMIA MAY HAVE: 


A. Atrial fibrillation. 
B. Severe abdominal pain. 
C. Anamnestic data of previous embolism. 
D. Bloody stools. 
( Page 299) 


MECONIUM ILEUS EQUIVALENT: 


A. Is due to abnormal mucus secretion in 
patients with cystic fibrosis. 


B. May be suspected when plain abdominal 
x-rays show bubbly material in the right 
lower abdomen ( Newhouse's sign). 


C. Can respond to irrigation with 4% 
n-acetylcysteine. 
D. Must be treated surgically. 
(Page 304) 


INTESTINAL BY-PASS FOR MORBID 
OBESITY: 


A. Gradually lowers serum cholesterol and 
lipids. 


B. Makes abnormal glucose tolerance more 
difficult to control. 


C. Employing anastomosis of 35 cm. of 
jejunum to 20 cm. of ileum and draining 
the nonfunctioning intestine into the 
cecum results in almost no problem with 
electrolyte imbalance. 


D. Causes significant deterioration of he- 
patic function in over 80£ of patients. 


( Page 307 ) 
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ANTIBIOTIC-ASSOCIATED COLITIS: 
A. Is unique to the use of Clindamycin. 


B. Follows oral but not intravenous antibiotic 
administration. 


C. Will respond to steroids which allow the 
antibiotic to be continued. 


D. Produce mucosal changes that are most 
severe in the more proximal portions of 
the colon. 


( Page 316) 


PATIENTS WITH SARCOIDOSIS: 


A. Have pancreatic involvement in 67 of 
typical cases at autopsy. 


B. Often have clinically important liver dis- 
ease. 


C. With alkaline phosphatase elevation may 
have either hepatic or pancreatic involve- 
ment. 


D. Frequently have steatorrhea due to pan- 
creatic insufficiency. 


( Page 321) 


CONGENITAL DUODENAL STENOSIS: 
A. Usuallv involves the proximal duodenum. 
B. Has an association with Down's syndrome. 


C. Viewed endoscopically gives the appear- 
ance of a cervix. 


D. Mav be silent in childhood and become 
symptomatic in adult life. 


( Page 325) 


COLITIC ARTHRITIS: 


A. Most commonly begins insidiously with 
involvement of multiple small joints of 
the upper extremities. 


B. Occurs in brief self-limiting episodes. 


C. Can be very similar to juvenile rheumatoid 
arthritis if bowel symptoms have not as vet 
developed. 


D. Exacerbations tend to be associated with 
increased activity of the intestinal dis- 
ease in adults but not in children or in 
Crohn's disease. 


(Page 329) 
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THE GASTRIC LINED ESOPHAGUS: 


A. Can be either a congenital or an acquired 
abnormality. 


B. Is associated with adenocarcinoma. 


C. May develop a sharply demarcated, 
punched-out ulcer (the Barrett's ulcer). 


D. May develop a mid esophageal stricture 
that will disappear after dilatation and re- 
pair of an associated hiatal hernia. 


(Page 333) 


ACUTE FULMINANT HEPATIC FAILURE 
(FHF): 


A. May result either from cell necrosis or 
from organelle dysfunction in living liver 
cells. 


B. Is the sole cause of the encephalopathy in 
Reye’s syndrome. 


C. Leads to elevation of all amino acids 
(from the necrosing liver) with the ex- 
ception of the branched chain compounds 
(valine, leucine, isoleucine) which are 
normal or slightly decreased. 


D. May cause encephalopathy by synergistic 
interaction of methanethiol, NH, and fatty 
acids. 


(Page 354) 


CLINICAL FHF IS SEEN WITH: 


A. Acute massive necrosis in viral or toxic 
hepatitis. 


B. Acute steatosis (pregnancy, intravenous 
tetracycline, Reye’s syndrome). 


C. Steatonecrosis (alcoholic hepatitis ). 


D. All of the above. 
(Page 356) 


NEUROCHEMICAL LESIONS IN HE- 
PATIC FAILURE ARE DUE TO: 


A. Toxic effects of alpha-ketoglutaramate. 


B. NHz-induced depletion of glutamic and 
aspartic acids. 


C. Inhibition of cytoplasmic-mitochondrial 
hydrogen transport. 


D. Failure of high energy phosphate syn- 
thesis. 


(Page 359) 
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CEREBRAL EDEMA IN FHF: 

A. Is cytotoxic in etiology. 

B. Responds poorly to corticosteroid therapy. 
C. Is associated with a raised CSF protein. 
D. Is a terminal, hypoxic event. 


(Page 361) 


DYSFUNCTION OF OTHER ORGANS IN 
FHF INCLUDES: 


A. Hypotension due to inappropriate sys- 
temic vasodilatation. 


B. Hyponatremia. 


C. Defective hepatic synthesis of coagulation 
factors with factor VIII levels falling first 
as it has the shortest half-life. 


D. Endotoxemia. 


(Page 363) 


CONCERNING THE NEUROLOGIC AS- 
SESSMENT OF HEPATIC COMA: 


A. The presence or absence of oculovestibular 


reflexes is the best single predictor of out- 
come. 


B. The EEG pattern changes in parallel with 
the clinical state. 


C. The triphasic wave is specific to hepatic 
coma. 


D. Lesions of the brain stem rather than the 
forebrain cause loss of consciousness. 


(Page 367) 


RECOVERY FROM FHF: 
A. Correlates with levels of clotting factors. 


B. In patients who can tolerate biopsy is 
poor if the hepatic volume fraction is less 
than 35%, 


C. Cannot be predicted by the rise in serum 
alpha fetoprotein which is related to the 
duration of survival but does not neces- 
sarily imply ultimate recovery. 


D. May be predicted by a test of galactose 
elimination capacity that measures the 
functional hepatic mass. 


(Page 368 ) 
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TREATMENT OF FHF SHOULD IN- 


CLUDE: 


A. Anticerebral edema therapy with intra- 
venous Mannitol in Reye’s syndrome. 


B. Vigorous correction of hypocapnia. 


C. Control of delirium if necessary with oral 
Oxazepam or intravenous Valium. 


D. Oxygen administration. 


(Page 372) 


PROBLEMS OF THERAPY IN FHF IN- 
CLUDE: 


A. Steroids increasing the plasma urea con- 
centration, body urea pool and svnthetic 
rate of urea. 


B. Oxygen administration by PEEP having 
adverse effects on cerebral and hepatic 
circulation. 


C. Sedation depressing respiration and blood 
pressure. 


D. Coagulation factor concentrates increas- 
ing the tendency to intravascular con- 
centration. 


( Page 373) 


IN ACUTE FULMINANT HEPATIC FAIL- 
URE: 


A. Eighty to ninety per cent of such patients 
whose disease has progressed to stage IV 
coma die. 


B. Controlled studies with hepatic assist 


charcoal hemoperfusion devices have 
proven the effectiveness of this pro- 
cedure. 


C. Potential cerebrotoxins include increased 
aromatic and reduced branched amino 
acids and false neurotransmitters like 
octopamine. 


D. Falling levels of prothrombin and comple- 
ment are useful markers of the fulminant 
nature of hepatocellular failure. 


( Page 388) 
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BOOK REVIEWS FOR GASTROENTEROLOGISTS 


Radiology of the Alimentary Tract in Infants and 
Children, Vol. 10, 2nd edition: by Edward B. 
Singleton, M.D., Milton L. Wagner, M.D. and 
Robert V. Dutton, M.D. 461 pages, illustrated. 
W. B. Saunders Co., Philadelphia, PA, 1977. 
Price $26.00. 


Drs. Edward B. Singleton, Milton L. Wagner, 
and Robert V. Dutton have written a comprehen- 
sive and authoritative text entitled Radiology of 
the Alimentary Tract in Infants and Children. 
This second edition, the tenth volume in Saunders’ 
Monographs in Clinical Radiology, provides a 
clarified approach to the examination of the gastro- 
intestinal tract in the pediatric age group. It is well 
illustrated with excellently reproduced radiographs 
throughout. The bibliography, however, suffers 
from age as in all textbooks but most of the refer- 
ences cited have become classics. 


The group from the Texas Children’s Hospital 
and the Texas Heart Institute authoritatively up- 
date and compile the accumulated knowledge 
concerning pediatric alimentary tract radiology. 
The textbook successfully fills a need for the 
pediatrician, general pediatric surgeon, pediatric 
gastroenterologist and radiologist and should be a 
welcome addition to the libraries of these practi- 
tioners, 


M. A. BLeicHER, M.D., F.A.C.G. 


Basic Surgery: by John A. McCredie, M.B. 660 
pages, illustrated. Macmillan Publishing Co., 
Inc., New York, NY, 1977. Price $15.95. 


McCredie’s Basic Surgery is a soft-covered un- 
pretentious text which is just Jim Dandy. It is 
simple, concise, readable and just what the doc- 
tor ordered for our hassled students, interns and 
residents. The classical texts now in use have been 
revised and expanded to a point which renders 
them too formidable for the student. Basic Surgery 
can be read during a clerkship. 


The 35 chapters are divided into four units: 
1. Basic considerations stressing basic medical sci- 
ence or the physiology of disease states as related 
to surgical disease. 2. Total care of the surgical 
patient reminding the young surgeon that he is a 
physician as well as a cutter. 3. Principles of gen- 
eral surgery which covers the most important sur- 
gical disorders of the viscera. 4. Principles of spe- 
cialty surgery treating orthopedics, cardiopulmo- 
nary, peripheral vascular, urologic, reconstructive 
and plastic, neurosurgical and pediatric surgery. 


A good buy for the money. 
Davip A. DreiLinG, M.D., F.A.C.G. 


Guide To Ostomy Nursing Care: by Joanne M. 
Mahoney. 246 pages, illustrated. Little, Brown 
and Company, Boston, MA, 1976. Price $6.95. 


This is an absolutely superb manual which 
covers in detail all aspects of the care of the pa- 
tient with an “ostomy”. It is obviously the result 
of a detailed consideration of the normal care of 
and problems related to, various types of ab- 
dominal stomas, by a qualified enterostomal 
therapist. Practically every important question 
which arises during the course of management of 
such patients is answered simply, clearly and 
succinctly. 


This book is a must for all nursing staff who 
deal with stomas, for nonspecialized nurses who 
care for stomas, for the “otomate” who would like 
intelligent answers to his or her questions. It will 
also be of value to surgeons and gastroenterologists 
who have patients with inflammatory bowel dis- 
ease, or colonic cancer requiring the creation of an 
ileostomv or a colostomy. 


ADRIAN J. GREENSTEIN, M.D., F.A.C.G. 


Gastroenterologie: by P. H. Clodi. 203 pages, 
illustrated. Springer-Verlag, Berlin, Germany, 
1976. Price $13.00. 


This compendium written in German, is de- 
signed as a quick reference booklet for the practic- 
ing physician. The clinical manifestations of gas- 
trointestinal syndromes are briefly outlined without 
much attention or discussion of the pathogenesis. 
A useful booklet for those who can read German. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 


Gastroenterology, Vol. Ill, 3rd edition: edited by 
Henry L. Bockus, M.D., F.A.C.G. (Hon.). 1,211 
pages, illustrated. W. B. Saunders Co. Phila- 
delphia, PA, 1976. Price $38.00. 


Gastroenterology, Vol. IV, 3rd edition: edited by 
Henry L. Bockus, M.D., F.A.C.G. (Hon.). 795 
pages, illustrated. W. B. Saunders Co. Phila- 
delphia, PA, 1976. Price $34.00. 


Bockus Vol. III and Vol. IV are here completing 
the Magnum Opus. Vol. III treats the liver, gall- 
bladder, bile ducts and pancreas. Vol. IV is a 
catchall for peritoneum, parasites, etc. There is 
no doubt that the four volumes are the most 
authoritative text but I must say something has 
been lost in the expansion and internationalization. 
To take the section on the pancreas, I found it 
morcelated and repetitious. In an equivalent space, 
a more cohesive and meaningful text has been 
fashioned by several others. When books get too 
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large, they are admired and not read. When refer- 
ence in detail and depth is required it is better 
found in a monograph. 


Davip A. Dreng, M.D., F.A.C.G. 


Topics in Gastroenterology, +4: edited by S. C. 
Truelove, M.D. and J. A. Ritchie. 384 pages, 
illustrated. J. B. Lippincott Co., Philadelphia, 
PA, 1977. Price $39.50. 


Topics in Gastroenterology is the fourth in a 
series of edited lectures of an Oxford postgraduate 
course in gastroenterology. This volume covers viral 
hepatitis, reflux esophagitis and hiatal hernia, ra- 
dioisotopes in gastroenterology and miscellaneous 
subjects including CAT, H, receptor antagonists, 
carbenoxolone, etc. The radioisotope section is ex- 
cellent, as is the miscellaneous which is timely and 
germane. 


Davip A. Dreruinc, M.D., F.A.C.G. 


Gastrointestinal Emergencies: edited by Franz R. 
Barany, M.D. and Aldo Torsoli, M.D. 428 pages, 
illustrated. Pergamon Press Inc., Elmsford, NY, 
1977. Price $30.00. 


Gastrointestinal Emergencies is the compilation 
of the proceedings of an international symposium 
held in 1975. The papers have been appended to 
each other with marked variations in style and 
print, of interest to the participants. 


Davip A. DreiLisG, M.D., F.A.C.G. 


The Acute Abdomen, an Approach to Diagnosis 
and Management, 2nd edition: by Thomas W. 
Botsford, M.D. and Richard E. Wilson, M.D. 325 
pages, illustrated. W. B. Saunders Co., Phila- 
delphia, PA, 1977. Price $8.50. 


This is a very useful book for all those interested 
in the acute abdomen. Physicians and surgeons as 
well as medical students will benefit from the 
concise and accurate presentation of all clinical 
syndromes related to abdominal crises. The newer 
diagnostic methods such as abdominal sonography 
and angiography have been included in this com- 
pendium to make it more useful than previous 
texts on the acute abdomen. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 
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Recent Advances in Gastroenterology-+3: edited 
by lan A. D. Bouchier, M.D. 338 pages. illus- 
trated. Churchill Livingstone, New York, NY, 
1976. Price $32.50. 


This is one of Dr. Bouchier's attempt to keep 
us up-to-date in the mushrooming of knowledge 
that gastroenterology is experiencing. Like Alice- 
in-Wonderland he is running very hard. The con- 
tributors are mainly British. The articles are very 
good and cover among the following: Physiology 
of the gastroesophageal junction and hiatus hernia; 
Fat absorption; Hormone secreting tumors of 
the gastrointestinal tract; The use and abuses of 
laxatives; Alcohol and the gastrointestinal tract; 
Endoscopic cannulation of the papilla of Vater; 
Clinical aspects of bile acid metabolism, Shunts for 
hepatic disease; Liver Disease in infants and chil- 
dren; and Cystic fibrosis of the pancreas. If you 
recognize your weaknesses among these, go to it. 


Davip A. DreiLING, M.D., F.A.C.G. 


Surgical Techniques Illustrated. Vol. 1, No. 4. 
Aneurysmectomy of the Abdominal Aorta, Rad- 
ical Axillary Dissection: Edited by Ronald A. 
Malt, M.D. 90 pages, illustrated. Little, Brown 
and Company, Boston, MA, 1976. Subscription 
$68.00/ yr. 


Surgical Techniques Illustrated. Vol. 2, No. 1. 
Abdominoperineal Resection, Thyroidectomy: 
edited by Ronald A. Malt, M.D. 90 pages, illus- 
trated. Little, Brown and Company, Boston, MA, 
1977. Subscription $68.00/yr. 


Surgical Techniques Illustrated. Vol. 2, No. 2. 
Anterior Resection of the Rectum, Sphincter- 
Saving Rectal Resections: edited by Ronald A. 
Malt, M.D. 90 pages, illustrated. Little, Brown 
and Company, Boston, MA, 1977. Subscription 
$68.00/yr. 


The folios of Little, Brown’s Surgical Techniques 
Illustrated present the following operations: Re- 
section of abdominal aortic aneurysm, radical axil- 
lary dissection, abdominal perineal resection, 
thyroidectomy, anterior resection of the rectum 
and sphincter saving rectal resections. The format 
remains a brief clinical consideration, numerous 
stepwise illustrations of the procedure, with perti- 
nent and personalized comment by the outstanding 
surgeon describing his technic. The educational 
value to the resident is clear, the different and 
many roads to Rome should be eye-opening but 
why, oh why must there be such diversity of art 
style: some good, some so-so, and some downright 
poor! 


Davip A. Dreruinc, M.D., F.A.C.G. 


March, 1978 


Immunology of the Gut: Ciba Foundation Sym- 
posium 46 (new series) 376 pages, illustrated. 
Excerpta Medica, Amsterdam, Holland, 1977. 
Price $28.75. 


Ciba Foundation Symposium #46—Immunology 
of the Gut is a superb update of our knowledge in 
this area and hence of great value to many dis- 
ciplines including pathology, pediatrics, gastroen- 
terology as well as oncology. It is well worth 
scrutinizing. 


Davin A. DrerLinG, M.D., F.A.C.G. 


The High-Fiber Cookbook: by Mabel Cavaiani. 
286 pages. Henry Regnery Company, Chicago, 
IL, 1977. Price $9.95. 


Increasing dietary fiber content, especially in 
light of current research in diverticulitis and colon 
cancer, is a concern that could be met more 
satisfactorily than it is in this book by Mabel 
Cavaiani, a home economist and registered dieti- 
cian. Of the approximately 260 pages of recipes, 
over half (150) are devoted to breads and des- 
serts, which seems disproportionate, although it 
may accurately reflect American eating habits. The 
recipes are not concerned with dietary restrictions 
and would not be suitable for those on low so- 
dium, low cholesterol or sugarless diets. Further, 
the number of processed foods and brand-name 
ingredients in many of the recipes underscores the 
author’s reliance on contributions from commercial 
test kitchens (Checkerboard, Swift & Co., Quaker 
Oats) whose main concern is product promotion. 


As an alternative, the Department of Agricul- 
ture handbook referenced at the end of this book 
(No. 8, “Composition of Foods: Raw, Processed, 
Prepared") can be obtained from the U.S. Govern- 
ment Printing Office for $2.25 (over $7.00 less than 
this cookbook). The fiber content information in 
the handbook could be incorporated into anyone’s 
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existing menu plans and recipes, meeting individ- 
ual dietary tastes and needs. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 


Annual Review of Medicine: Selected Topics in 
the Clinical Sciences, Vol. 28: edited by Wil- 
liam P. Creger. 537 pages, illustrated. Annual 
Reviews Inc. Palo Alto, CA, 1977. Price $17.00. 


The Annual Review of Medicine presents, as it 
has in the past, a number of selected topics in- 
tended to update medical information. Volume 
28 has some 42 sections grouped under the follow- 
ing: Allergy and immunology, cardiovascular, 
dermatology, endocrinology and metabolism, gas- 
trointestinal tract, hematology, infection, kidneys 
and urinary system, nutrition, ophthalmology, neo- 
plasia, psychiatry, respiratory system and miscel- 
laneous. The invited reviews furnish, of course, an 
excellent basis for update of medical information 
to the practitioner who has not the time to read 
many journals as well as for the student prepar- 
ing for Board examinations. 


Davin A. DnEirIiNG, M.D., F.A.C.G. 


Surgical Techniques Illustrated, Vol. 2, No. 3, 
Thoracic Sympathectomy: edited by Ronald A. 
Malt, M.D. 83 pages, illustrated. Little Brown 
and Company, Boston, MA, 1977. Subscription 
$68.00/yr. 


This volume of surgical technics illustrated is 
devoted to sympathectomy and vagisection. Four 
technics of thoracic sympathectomy are presented. 
Selective and proximal gastric vagotomy complete 
the volume. The technic of operation is clear in all 
instances. The illustrations and annotations are 
good. I thought Goligher’s highly selective vagoto- 
my was best done. 


Davip A. DreiLinG, M.D., F.A.C.G. 





What is the 
diagnosis? 


Esophagoscopy 
resolves the question. 


A 56-year-old man was seen because of in- 
creasingly severe dysphagia of one and a half 
years’ duration. At the time of admission, the 
patient could take only liquids. Physical exam- 
ination was unrevealing. 

A filling defect of the midesophagus was 
observed by the radiologist. On several pro- 
jections it appeared to be extrinsic, although an 
intrinsic lesion, such as leiomyoma, could not be 
excluded. 

Esophagoscopy was performed, and a 
round submucosal tumor thought to be a 
leiomyoma was identified at the level of 28 cm 
from the incisor teeth. The patient refused surgi- 
cal intervention. 

Causes of dysphagia may include esoph- 
ageal carcinoma, achalasia, lower esophageal 
ring or esophageal web, as well as benign neo- 
plasm. Benign tumors are rare and when de- 
tected are usually only incidental findings. Such 


e patient has 
dysphagia of 1 


years duration. 


Physical exam is unrevealing. 
X-ray studies are inconclusive. 


tumors may, however, become symptomatic 
upon reaching a large enough size. Such tumors 
are most often leiomyomas, which can partially 
obstruct the esophageal lumen. Characteristically, 
they develop central ulceration and hemorrhage. 


Case discussion based on The Clinical Significance of 
Esophagoscopy by Bernard M. Schuman. M.D.. one in a 
series of monographs made available by Roche Laboratories 
in fulfillment of its commitment to continuing education in 
gastroenterology. This case history illustrates the diagnostic 
use of endoscopy: it does not represent an indication for 
Librax therapy 


Endoscopy 


confirmatory or contradictory- 


a valuable aid in 
the diagnosis of 


GI. disorders 


The development of highly specialized fi- 
beroptic endoscopes has significantly enhanced 
the accuracy and efficiency of gastrointestinal 
diagnosis and treatment. Frequently, when both 
x-ray and laboratory tests have been repeatedly 
negative, endoscopy has uncovered an organic 
lesion. 

Whether a G.I. condition is eventually con- 
firmed as functional or organic, every patient 
should receive a thorough examination of his 
emotional profile and life stresses; such factors 
may give rise to the patient’s symptomatic com- 
plaints or aggravate the symptoms of an organic 
disorder. 








Librax: 
a valuable aid 
in the treatment 


of irritable bowel 
syndrome’ 


The diagnosis of irritable bowel syndrome is 
based on the patient's symptoms and history, 
plus the exclusion of an organic disorder. In this 
condition, Librax has been found doubly valu- 
able as an adjunct to reassurance and counsel- 
ing because it relieves distressing symptoms of 
both emotional and somatic origin. 





1 Only Librax provides the specific antianxiety 
action of Librium® (chlordiazepoxide HCI), in 
addition to the antisecretory-antispasmodic ac- 
tions of Quarzan® (clidinium Br)—both original 
developments of Roche research. 


2 Librax seldom impairs mental acuity or per- 
formance when given in proper dosage. How- 
ever, as with all preparations containing CNS- 
acting agents, patients should be cautioned 
against hazardous occupations requiring com- 
plete mental alertness. 


3 Flexibility of dosage helps meet varying re- 
quirements: 1 or 2 capsules three or four times 
daily, before meals and at bedtime. 


4 The convenience and economy of a single 
Rx help sustain patient compliance, while 
providing relief of both emotional and somatic 
symptoms. 


A distinctive 
antianxiety-antispasmodic 
agent 


Librax 


Each capsule contains 5 mg chlordiazepoxide HCI 


and 2.5 mg clidinium Br. 
* Librax has been evaluated as possibly effective for this indication. 
Please see brief summary of prescribing information on following page. 
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Librax’ 


Each capsule contains 5 mg chlordiazepoxide HCI and 
2.5 mg Clidinium Br. 


Please consult complete prescribing information, a sum- 
mary of which follows: 






Indications: Based on a review of this drug by the National 
Academy of Sciences—National Research Council and/or 
other information, FDA has classified the indications as follows: 
“Possibly” effective: as adjunctive therapy in the treatment of 
peptic ulcer and in the treatment of the irritable bowel syn- 
drome (irritable colon, spastic colon, Mucous Colitis) and acute 
enterocolitis. 

Final classification of the less-than-effective indications requires 
further investigation. 









Contraindications: Glaucoma; prostatic hypertrophy, benign 
bladder neck obstruction: hypersensitivity to chlordiazepoxide 
HCI and/or clidinium Br. 
Warnings: Caution patients about possible combined effects 
with alcohol and other CNS depressants, and against hazard- 
ous occupations requiring complete mental alertness (e.g., 
operating machinery, driving). Physical and psychological de- 
pendence rarely reported on recommended doses, but use 
caution in administering Librium® (chlordiazepoxide HCl) to 
known addiction-prone individuals or those who might increase 
dosage; withdrawal symptoms (including convulsions) reported 
following discontinuation of the drug. 

Usage in Pregnancy: Use of minor tranquilizers dur- 

ing first trimester should almost always be avoided 

because of increased risk of congenital malforma- 

tions as suggested in several studies. Consider 

possibility of pregnancy when instituting therapy. 

Advise patients to discuss therapy if they intend to 

or do become pregnant. 
As with all anticholinergics, inhibition of lactation may occur. 
Precautions: In elderly and debilitated, limit dosage to small- 
est effective amount to preclude ataxia, oversedation, confusion 
(no more than 2 capsules/day initially; increase gradually as 
needed and tolerated). Though generally not recommended, if 
combination therapy with other psychotropics seems indicated, 
carefully consider pharmacology of agents, particularly poten- 
tiating drugs such as MAO inhibitors, phenothiazines. Observe 
usual precautions in presence of impaired renal or hepatic 
function. Paradoxical reactions reported in psychiatric patients. 
Employ usual precautions in treating anxiety states with evi- 
dence of impending depression; suicidal tendencies may be 
present and protective measures necessary. Variable effects on 
blood coagulation reported very rarely in patients receiving the 
drug and oral anticoagulants; causal relationship not estab- 
lished. 
Adverse Reactions: No side effects or manifestations not seen 
with either compound alone reported with Librax. When chlor- 
diazepoxide HCI is used alone, drowsiness, ataxia, confusion 
may occur, especially in elderly and debilitated; avoidable in 
most cases by proper dosage adjustment, but also occasion- 
ally observed at lower dosage ranges. Syncope reported in a 
few instances. Also encountered: isolated instances of skin 
eruptions, edema, minor menstrual irregularities, nausea and 
constipation, extrapyramidal symptoms, increased and de- 
creased libido—all infrequent, generally controlled with dosage 
reduction; changes in EEG patterns may appear during and 
after treatment; blood dyscrasias (including agranulocytosis), 
jaundice, hepatic dysfunction reported occasionally with chlor- 
diazepoxide HCI, making periodic blood counts and liver func- 
tion tests advisable during protracted therapy. Adverse effects 
reported with Librax typical of anticholinergic agents, /.e., dry- 
ness of mouth, blurring of vision, urinary hesitancy, constipa- 
tion. Constipation has occurred most often when Librax therapy 
is combined with other spasmolytics and/or low residue diets. 
Dosage: Individualize for maximum benefit. Usual maintenance 
dose is 1-2 capsules, 3-4 times/day, before meals and at bed- 
time. Geriatric patients—see Precautions. 
How Supplied: Available in green capsules, each containing 
5 mg chlordiazepoxide HCI (Librium*) and 2.5 mg clidinium Br 
(Quarzan*)— bottles of 100 and 500; Tel-E-Dose* packages of 
100; Prescription Paks of 50, singly and in trays of 10. 


Roche Products Inc. 
Manati, Puerto Rico 00701 
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MEDI-TECH has combined the unique maneuverability of its Steerab 
Catheter System with a Suction Biopsy Capsule, 


The result is a Small Bowel Suction Biopsy System which enables t! 
physician to rapidly guide the capsule, under fluoroscopy, through tf 
Pylorus up to and beyond the Ligament of Trietz. 


(for more information fil! out the coupon below) 


Medi-Tech manufactures the following 








endoscopic accessories 







Cytology Brushes ^7 77 
Bristle O.D.: 1.73 or 2.3mm 
Tube O.D.: 1.6 or Z.4mm - 
Lengths: 140, 170, 220cm - 
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WORLD'S MOST DURABLE AND 
BEST SERVICED FIBERSCOPES 


AMERICAN CYSTOSCOPE MAKERS, INC., 300 STILLWATER AVE., STAMFORD, CT. 06902 


in hiatal hernia... 





if he doesnt have a competent _ 
lower esophageal sphincter, hed 
better have a competent antacid. 


neutralize 19.5 mEq of acid. 
Dicarbosil tablets can provide 
pleasant-tasting, low-cost, long: 
lasting antacid-action for all your 
patients with acid reflux of hiatal! 
hernia and in the management of 
peptic ulcer, gastritis, gastric 
hyperacidity, sour stomach, peptic 
esophagitis, acid indigestion, and 
heartburn. Prompt. palatable, potent, and 
portable, Write for clinical samples. For 
patients, specify 144's— 12 12-tablet rolls. 
1. Fordtran, J.S; Morawski, B.A.. and Richardson, C.T.: 
In vivo and in vitro evaluation of liquid antacids. 


New Eng, J. Med. 288923.28, 1973. 














Recent investigation! has shown that the 
neutralizing power of 22 liquid antacid 
preparations vary by more than 
1,600 percent. Since the mainstay 
of medical treatment of acid 
esophageal reflux is antacid 
therapy, patients need the 
most effective and pleasant 
antacid they can get. 
Dicarbosil tablets, whose single 
active ingredient is calcium 
carbonate, are a clinically. 
accepted, nonsystemic antacid, 
providing liquid effectiveness in 
tablet form. Two tablets in vitro 


Dicarbosil 
ANTACID TABLETS 


500 mg calcium carbonate 
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Great taste 


means better 
compliance 


The best . 


tasting antacid 
ou Can 





WILLIAM H. RORER, INC. 


Fort Washington, Pa. 19034 
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n conventional 
scopes and deflects to over 


200* inacompact arc. The 
small tip size and tight bend 


means more comfortable FORCEPS 

intubations, reduced prob- PASS EASILY 

lems with stricture and THROUGH 
THE OVERSIZE 


stenosis and high maneuver- 
ability in difficult, narrow or 
deformed stomachs. 
ORLD'S MOST DURABLE AND 
ICED FIBERSCOPES 
Pinch She UDIN 


AMERICAN CYSTOSCOPE MAKERS, INC., 300 STILLWATER AVE., STAMFORD, CT, 0890: 
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And 

Mylanta also 

offers your 
hyperacidity 
patients relief 

of accompanying 
gas distress...with 
simethicone. 

e Consistently effective 


e Consistently acceptable 
good taste 


e Non-constipating 


MYLANTA : 3:8 


(aluminum and magnesium hydroxides with simethicone) 


ANTACID/ANTIFLATULENT - 


STUART PHARMACEUTICALS 
Division of ICI United States Inc. 
Wilmington, DE 19897 : 





Instructions to Authors 


Contributions: Articles are accepted for publication on 
condition that they are contributed solely to THE 
AMERICAN JOURNAL OF GASTROENTEROLOGY. Unless the 
original copy of the manuscript is submitted it cannot be 
considered for publication. Manuscripts should be ad- 
dressed to the Editor and submitted in an original and at 
least one duplicate copy. 

In view of the Copyright Revision Act of 1976, transmit- 
tal letters to the Editor should contain the following: “In 
consideration of the American College of Gastroenterology 
taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfer(s), assign(s), or 
otherwise convey(s) all copyright ownership to the Ameri- 
can College of Gastroenterology in the event that such work 
is published by the American College of Gastroenterolog y”. 

Letters of transmittal which do not contain the above, 
signed by all the authors of the manuscript submitted, will 
necessitate delaying the review of the material. 

Manuscripts must be typewritten on 8% x 11 inch, white 
paper, double-spaced including references, legends, case 
reports and footnotes. Sufficient margins should be left at 
top, bottom and on the sides of each page. 

The title page, including the by-line and affiliations of 
the authors, should be on a separate sheet. Affiliations of 
each of the authors and the place, if any, where the work was 
done must be given. If an author's present affiliation differs 
from that where the work was done, both should be given. 
All pages should have the name of the senior author typed in 
the upper right hand corner. All pages including references, 
legends for illustrations and tables should be numbered 
consecutively. 

Each manuscript should begin with a short summary of 
not more than 150 words. The summary should contain the 
salient facts, i.e. purpose, results and conclusions. It will 
appear at the beginning of the article. 

If additional data become available before the manu- 
script is submitted such information should be added to it 
and not appear as addenda. 

The references should be typed double-spaced and ab- 
breviations of journals should conform to those used in 
Index Medicus of the National Library of Medicine. The 
format is listed in the following examples: 


References to an article with 3 or less authors: 

1. Robinson AS, Sommer DA, Levinson M: Transfiber- 
scopic removal of esophageal polyps. Am J Gastroen- 
terol 61:297-300, 1974. 

References to an article with more than 3 authors: 

2. Starzl TE, Lee IY, Porter KA, et al: The influence of 
portal blood upon lipid metabolism in normal and 
diabetic dogs and baboons. Surg Gynecol Obstet 
140:381-388, 1975. 

Reference to a book: 

3. Reuter SR, Redman HC: Gastrointestinal Angio- 
graphy. Second Edition. Philadelphia, W. B. Saund- 
ers Company, 1977. 

Reference to an article in a book: 

4. Ansel HJ: Normal Pancreatic Duct. In: Atlas of En- 
doscopic Retrograde Cholangiopancreatography. 
Edited by Stewart, ET, Vennes JA, Geenen JE. St. 
Louis, The C. V. Mosby Company, 1977, pp. 43-47. 


All references should be numbered consecutively and 
should appear according to the order in which they are 
referred to in the text and not alphabetically. 

We reserve the right to copy edit accepted manuscripts 
and galley proofs will be sent to the authors for final ap- 
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proval. These must be returned within 48 hours after re- 
ceipt. 

The editors and publishers are not responsible for indi- 
vidual opinions expressed by their contributors nor for those 
given under current literature. Accepted manuscripts 
become the permanent property of The American College of 
Gastroenterology and may not be reproduced by any means, 
in whole or in part without the written consent of both the 
author and the publisher. 

Illustrations: A total of four black and white illustrations 
per article will be allowed each author without cost. Addi- 
tional illustrations will be charzed for at prevailing prices. 
Drawings and graphs should be made on a good grade of 
white drawing paper or illustration board using only black 
india ink. Since all illustrations are reduced for publication, 
lettering must be sufficiently large to be legible upon reduc- 
tion. It is preferred that all drawings and graphs be submit- 
ted as high-contrast. glossy prints, 5 x 7 inches. The original 
art work should not be sent unless requested. 

In the legend for photomicrographs the magnification 
and stain should be indicated. X-ray photographs should be 
submitted as high-contrast, right-reading, glossy prints with 
the light and dark areas the same as the original. These also 
should be 5 x 7 inches. Original x-ray films are not accept- 
able. 

Wherever possible, arrows should be placed on photo- 
graphs or drawings to indicate the portion to which refer- 
ence is made. 

All illustrations must be numbered and the legends must 
be typed double-spaced, on a separate sheet of paper. A 
gummed label should be affixed to the back of each illustra- 
tion with the following information: name of senior author, 
title of manuscript, figure number and an arrow indicating 
the top of the figure. It will be the author's responsibility to 
correctly indicate the top of the illustration and in the event 
it requires remaking the author will be charged. 

When full-color illustrations are accepted the cost of the 
color plates and the reproduction is to be borne by the 
author or his sponsor. 

Tables: These should be self-explanatory and should not 
duplicate the text. The data should be logically and clearly 
organized so that it can be used to compare or classify re- 
lated items. 

Each table should be typed double-spaced, including all 
headings and each should begin on a separate sheet of 8% x 
11 inch paper. Larger size sheets should not be used. If a 
table must be continued, a second sheet of 8% x 11 inch 
paper should be used and the heads of all columns and lines 
should be repeated. All tables should be arranged so that 
when they are printed they will not be wider than the width 
of the type of one page (5%"’). 

All tables must be numbered consecutively in Roman 
numerals beginning with I and each must have a title. 

Investigations on human subjects: All clinical research 
papers submitted from the United States, which involve 
human subjects, must be accompanied by evidence of peer 
review. The date that the project was approved, when avail- 
able, should be included. 

Measurements: All measurements must be in metric 
units. 

Reprints: A price list and order blank for reprints will be 
sent to the senior author at the address shown on the manu- 
script before the Journal is issued. The making of additional 
reprints or reproduction of editorial content, in whole or in 
part, by any means, or by persons other than the publish ers 
will not be permitted. 


LOBSTER IS TO CANTALOUPE 
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(Sodium content is the clue.) 
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Lobster contains more than 17 times as much like; (2) prompt, predictable, and uniform 
sodium as cantaloupe.! Some antacids buffering action with high acid-consuming 
.. contain more than 17 times as much sodium capacity; (3) no reports of alkalinization or 
as RIOPAN.? acid rebound; (4) unpleasant side effects 


such as gas formation, constipation, or 


In f ight | | 
n fact, of eight leading antacids, RIOPAN diarrhea are not a problem. 


has the lowest sodium con- 





tent—only 0.7 mg per 5 ml? Acid-neutralizing capacity — 11.2 mE 
And that means less risk of um papier hal gah lite 28 => 
d d e A 2 ICONIC ¿e on of Blology and Ag 
sodium overload” in patients p w Mi Rene ture, National Research Council, July 
taking high antacid doses for us Tomas "^ 

| 2 Penna, RP, et al. (eds.): Handbook 









prolonged periods. ?-* 


Whether or not patients need 3. Penna, RP: Antacids, in Handbook 
to restrict sodium, there are 
good reasons to recommend 


(R) prescription Drugs. Washington 
Pharm. Assn.. 1973 Ed.. pp. 12. 14 
4. Lipman, A.G.: Modern Medicine 4 
RIOPAN for long- or short-term 15) 197; | 


antacid therapy: (1) pleasant Brand of in patients with kidney disease, RIOBAN I 

minty fresh taste and smooth, MAdaldrale TR 

nongritty texture that patients mori hec nde 1dvice and su 
Lowest $odium Antacid 


* Of eight leading antacids. 


prescription Drugs, Washington 
Pharm. Assn., Ed. 5. 1977, pp. X: 





Instructions to Authors 


Contributions: Articles are accepted for publication on 
condition that they are contributed solely to THE 
AMERICAN JOURNAL OF GASTROENTEROLOGY. Unless the 
original copy of the manuscript is submitted it cannot be 
considered for publication. Manuscripts should be ad- 
dressed to the Editor and submitted in an original and at 
least one duplicate copy. 

In view of the Copyright Revision Act of 1976, transmit- 
tal letters to the Editor should contain the following: “In 
consideration of the American College of Gastroenterology 
taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfer(s), assign(s), or 
otherwise convey(s) all copyright ownership to the Ameri- 
can College of Gastroenterology in the event that such work 
is published by the American College of Gastroenterology”. 

Letters of transmittal which do not contain the above, 
signed by all the authors of the manuscript submitted, will 
necessitate delaying the review of the material. 

Manuscripts must be typewritten on 8% x 11 inch, white 
paper, double-spaced including references, legends, case 
reports and footnotes. Sufficient margins should be left at 
top, bottom and on the sides of each page. 

The title page, including the by-line and affiliations of 
the authors, should be on a separate sheet. Affiliations of 
each of the authors and the place, ifany, where the work was 
done must be given. If an author’s present affiliation differs 
from that where the work was done, both should be given. 
All pages should have the name of the senior author typed in 
the upper right hand corner. All pages including references, 
legends for illustrations and tables should be numbered 
consecutively. 

Each manuscript should begin with a short summary of 
not more than 150 words. The summary should contain the 
salient facts, i.e. purpose, results and conclusions. It will 
appear at the beginning of the article. 

If additional data become available before the manu- 
script is submitted such information should be added to it 
and not appear as addenda. 

The references should be typed double-spaced and ab- 
breviations of journals should conform to those used in 
Index Medicus of the National Library of Medicine. The 
format is listed in the following examples: 


References to an article with 3 or less authors: 

1. Robinson AS, Sommer DA, Levinson M: Transfiber- 
scopic removal of esophageal polyps. Am J Gastroen- 
terol 61:297-300, 1974. 

References to an article with more than 3 authors: 

2. Starz] TE, Lee IY, Porter KA, et al: The influence of 
portal blood upon lipid metabolism in normal and 
diabetic dogs and baboons. Surg Gynecol Obstet 
140:381-388, 1975. 

Reference to a book: 

3. Reuter SR, Redman HC: Gastrointestinal Angio- 
graphy. Second Edition. Philadelphia, W. B. Saund- 
ers Company, 1977. 

Reference to an article in a book: 

4. Ansel HJ: Normal Pancreatic Duct. In: Atlas of En- 
doscopic Retrograde Cholangiopancreatography. 
Edited by Stewart, ET, Vennes JA, Geenen JE. St. 
Louis, The C. V. Mosby Company, 1977, pp. 43-47. 

All references should be numbered consecutively and 
should appear according to the order in which they are 
referred to in the text and not alphabetically. 

We reserve the right to copy edit accepted manuscripts 

and galley proofs will be sent to the authors for final ap- 
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proval. These must be returned within 48 hours after re- 
ceipt. 

The editors and publishers are not responsible for indi- 
vidual opinions expressed by their contributors nor for those 
given under current literature. Accepted manuscripts 
become the permanent property of The American College of 
Gastroenterelogy and may not be reproduced by any means, 
in whole or in part without the written consent of both the 
author and the publisher. 

Illustrations: A total of four black and white illustrations 
per article will be allowed each author without cost. Addi- 
tional illustrations will be charged for at prevailing prices. 
Drawings and graphs should be made on a good grade of 
white drawing paper or illustration board using only black 
india ink. Since all illustrations are reduced for publication, 
lettering must be sufficiently large to be legible upon reduc- 
tion. It is preferred that all drawings and graphs be submit- 
ted as high-contrast, glossy prints, 5 x 7 inches. The original 
art work should not be sent unless requested. 

In the legend for photomicrographs the magnification 
and stain should be indicated. X-ray photographs should be 
submitted as high-contrast, right-reading, glossy prints with 
the light and dark areas the same as the original. These also 
should be 5 x 7 inches. Original x-ray films are not accept- 
able. f 

Wherever possible, arrows should be placed on photo- 
graphs or drawings to indicate the portion to which refer- 
ence is made. 

All illustrations must be numbered and the legends must 
be typed double-spaced, on a separate sheet of paper. A 
gummed label should be affixed to the back of each illustra- 
tion with the following information: name of senior author, 
title of manuscript, figure number and an arrow indicating 
the top of the figure. It will be the author's responsibility to 
correctly indicate the top of the illustration and in the event 
it requires remaking the author will be charged. 

When full-color illustrations are accepted the cost of the 
color plates and the reproduction is to be borne by the 
author or his sponsor. 

Tables: These should be self-explanatory and should not 
duplicate the text. The data should be logically and clearly 
organized so that it can be used to compare or classify re- 
lated items. | 

Each table should be typed double-spaced, including all 
headings and each should begin on a separate sheet of 82 x 
11 inch paper. Larger size sheets should not be used. If a 
table must be continued, a second sheet of 8% x 11 inch 
paper should be used and the heads of all columns and lines 
should be repeated. All tables should be arranged so that 
when they are printed they will not be wider than the width 
of the type of one page (5'2''). 

All tables must be numbered consecutively in Roman 
numerals beginning with I and each must have a title. 

Investigations on human subjects: All clinical research 
papers submitted from the United States, which involve 
human subjects, must be accompanied by evidence of peer 
review. The date that the project was approved, when avail- 
able, should be included. 

Measurements: All measurements must be in metric 
units. 

Reprints: A price list and order blank for reprints will be 
sent to the senior author at the address shown on the manu- 
script before the Journal is issued. The making of additional 
reprints or reproduction of editorial content, in whole or in 
part, by any means, or by persons other than the publishers 
will not be permitted. 
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e dramatic acid-suppressing effeci 
of ‘Tagamet’ produces important 
patient benefits where it matters most: 
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Rapid ulcer healing 


ES 
Effective symptom relief, 
day and night 


Before prescribing, 
please see following page 
for brief summary of 
prescribing information 








in Duodenal Ulcer, the recommended dosage is 300 
mg. four times a day, with meals and at bedtime. 
Treatment periods should not exceed eight weeks. 


While healing may occur during the first week or 
two, Tagamet therapy should be continued for four 
to six weeks unless healing has been demonstrated 
by endoscopic examination. 


In Pathological Hypersecretory Disorders, the dos- 
age is also 300 mg. four times a day, with meals 

and at bedtime. In some patients it may be necessary 
to administer ‘Tagamet’ 300 mg. doses more fre- 
quently (not to exceed 2400 mg. per day) and 
continue as long as clinically indicated. 


Concomitant antacids should be given as needed 
for relief of pain. 


Dosage should be reduced in patients with impaired 
renal function. 


Before prescribing, see complete prescribing 
information in SK&F literature or PDR. The fol- 
lowing is a brief summary. 


Indications: Tagamet (brand of cimetidine) is 
indicated in the short-term(up to 8 weeks) treatment 
of duodenal ulcer; and in the treatment of patholog- 
ical hypersecretory disorders (i.e., Zollinger- 

Ellison syndrome, systemic mastocytosis and multi- 
ple endocrine adenomas}. Concomitant antacids 
should be given as needed for relief of pain. Studies 
to date do not provide evidence of the safety of 
cimetidine in uncomplicated duodenal ulcer beyond 
8 weeks. 


Contraindications: There are no known contra- 
indications to the use of "Tagamet'. 
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dose levels approximating 9 to 56 times the recom- 
mended human dose, benign Leydig cell tumors 
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Cortenema 
disposable unit-dose | 
hydrocortisone retention enema 


COMPOSITION: Each 60 ml. unit contains Hydrocortisone, 100 
mg. in an aqueous solution of carboxypolymethylene, polysor- 
bate 80, and methylparaben, 0.18% as a preservative. 
INDICATIONS: Adjunctive therapy in ulcerative colitis; 
especially distal ulcerative proctitis, proctosigmoiditis, left- 
sided colitis; proved useful also in some cases involving 
transverse and ascending colons. 

CONTRAINDICATIONS: Systemic fungal infections; recent 
ileocolostomy. 

WARNINGS: in severe ulcerative colitis, avoid delay of needed 
surgery pending response to medical therapy. Careful insertion 
of enema tip is acvisable to avoid rectal wall damage. Observe 
warnings of corticosteroid use; increase dosage of rapid-acting 
corticosteroids in unusual stress; corticosteroids may mask and 
decrease resistance to infection; prolonged use may predispose 
to cataracts, glaucoma, secondary ocular infections. 

Usage in pregnancy: Pending adequate studies, corticost- 
eroid use in pregnant, lactating or potentially childbearing 
women requires weighing possible drug benefits against poten- 
tial hazards to mother and progeny. After large corticosteroid 
doses during pregnancy, observe neonates for hypoadrenalism. 

Hydrocortisone or cortisone therapy may increase blood pres- 
Sure, sodium and water retention, potassium excretion —effects 
less likely with synthetic derivatives, except in high doses. Salt 
restriction and potassium supplementation may be needed. All 
corticosteroids increase calcium excretion. 

Avoid immunization procedures, including smallpox 
vaccination, during corticosteroid therapy, because of possible 
neurologic complications and lack of antibody response. 
Observe corticosteroid-treated patients with latent tuberculosis 
or tuberculin reactivity for signs of reactivated disease; provide 
chemoprophylaxis during prolonged corticosteroid dosage. 
PRECAUTIONS: Use CORTENEMA cautiously in probability of 
bowel perforation. abscess or pyogenic infection, new anasto- 
moses, obstruction, extensive fistulas or sinus tracts, and in 
peptic ulcer, diverticulitis, renal insufficiency, hypertension, 
osteoporosis and myasthenia gravis. Minimize hazard of adreno- 
cortical insufficiency after prolonged treatment, by reducing 
dosage gradually and by adding mineralocorticoid and gluco- 
corticoid support in post-treatment stress situations. In surgical 
infections during corticosteroid therapy, consider increasing 
antimicrobial dosage. 

Use corticosteroids cautiously in hypothyroidism, cirrhosis 

and ocular herpes simplex; use aspirin cautiously with 
corticosteroids in hypoprothrombinemia. Psychic derange- 
ments may appear and emotional instability or psychotic 
tendencies may be aggravated with corticosteroid use. Care- 
fully monitor growth of children on long-term corticosteroid 
therapy. Use the lowest effective corticosteroid dosage and 
reduce it P when possible. 
ADVERSE REACTIONS: Local pain or burning, and rectal 
bleeding attributed to CORTENEMA have been reported rarely. 
Apparent exacerbations or sensitivity reactions also occur 
rarely. The following adverse reactions should be kept in mind 
whenever corticosteroids are given by rectal administration: 

Fluid and Electrolyte Disturbances: Socium retention; fluid 
retention; congestive heart failure in -susceptible patients; 
potassium loss; hypokalemic alkalosis; hypertension. 
Musculoskeletal: Muscle Weakness; steroid myopathy; loss of 
muscle mass; osteoporosis; vertebral compression fractures; 
aseptic necrosis of femoral and humera! heads; pathologic 
fracture of long bones. Gastrointestinal: Peptic ulcer with 
possible perforation and hemorrhage; pancreatitis; abdominal 
distention, ulcerative esophagitis. Dermatologic: Impaired 
wound healing; thin fragile skin; petechiae and ecchymoses; 
facial erythema; increased sweating; may suppress reactions to 
Skin tests. Neurologic: Convulsions; increased intracranial 
pressure with papilledema (pseudo-tumor cerebri) usually after 
treatment; vertigo; headache. Endocrine: Menstrual 
irregularities; development of Cushingoid state; suppression of 
growth in children; secondary adrenocortical and pituitary 
unresponsiveness, particularly in times of stress, as in trauma, 
Surgery or illness; decreased carbohydrate tolerance; 
manifestations of latent diabetes mellitus; increased 
requirements for insulin or oral hypoglycemic agents in 
diabetics. Ophthalmic: Posterior subcapsular cataracts; 
increased intraocular pressure; glaucoma; exophthalmos. 
Metabolic: Negative nitrogen balance due to protein catabolism. 
DOSAGE AND ADMINISTRATION: CORTENEMA should be 
used adjunctively with such supportive measures as dietary 
control, sedatives, antidiarrheal and antibacterial agents and 
blood replacement. The usual dosage, administered intrarectally 
in the evening betore retiring, is 1 CORTENEMA per day for 2-3 
weeks and every other evening thereafter until clinical and 
proctologic remission occur. CORTENEMA should be retained 
at least 1 hour or, preferably, all night and may be facilitated by 
prior sedative or antidiarrheal medication. Duration of treatment 
depends on both clinical and proctologic response. Clinical 
Symptoms usually subside within 3-5 days; mucosal 
improvement may require longer, up to 2-3 months. Discontinue 
CORTENEMA if improvement fails to occur within 3 weeks. 
HOW SUPPLIED: Single-dose 60-cc. bottles, in packages ot 1 or 
7, with instructions for patients. 
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The first three weeks of therapy... 
that’s when you most need: 


Cortenema 


disposable unit-dose hydrocortisone retention enema 
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Once a diagnosis is established, Cortenema 
often is the only medication required for treat- 
ment of mild to moderate distal ulcerative 
colitis, characterized by rectal bleeding, stool 
abnormality (diarrhea or constipation), and 
diffuse mucosal ulceration and friability 
limited to the rectum or rectosigmoid colon. 


Progress of signs and symptoms 
Inflammation, bleeding and tenesmus usually 
start to subside within three to five days. 
Sigmoidoscopic examination after two or 
three weeks will reveal extent of mucosal 
improvement and direct subsequent therapy. 
(Severe cases may require up to three months 
Cortenema treatment followed by gradually 
reduced doses until discontinuation.) 


Patient convenience and economy 


Cortenema is unit-dosed, ready to administer, 
disposable. Available in packages of one 
or seven. 
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Hydrocortisone enema therapy provides re- 
lief of symptoms and mucosal inflammation 
with minimal concern for steroid side effects. 
About 30%-50% absorption may occur, but 
with only transient adrenal suppression re- 
ported. Therapy is economical for the patient. 
The usual three week course costs far less 
than even one day of hospitalized treatment. 
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AZULFIDINE* 


(sulfasalazine, N.F.) 


Tablets and EN-tabs® 


INDICATIONS: AZULFIDINE (sulfasalazine, N F ) is indicated in the treatment of mild 
to moderate ulcerative colitis, and as adjunctive therapy in severe ulcerative colitis 
AZULFIDINE EN-tabs are particularly indicated in patients who experience gastroin 
testinal intolerance after the first few doses of the drug, when such intolerance is 
not primarily due to high blood levels of sulfapyridine and its metabolites and in 
those for whom a reduction in dosage does not alleviate the gastrointestinal effects 
CONTRAINDICATIONS: Hypersensitivity to sulfonamides or salicylates In infants 
under 2 years. Intestinal and urinary obstruction. Pregnancy at term and during the 
nursing period. In patients with porphyria. 

WARNI bs: The safe use of sulfonamides in a has not been established. 
Evaluate benefit to risk carefully when giving sulfonamides during pregnancy, espe 
cially at term, since kernicterus may be produced in the newborn. The teratogenic 
potential of most sulfonamides has not been thoroughly investigated in any species 
and a significant increase of cleft palate and other bony abnormalities has been 
observed when certain sulfonamides were given orally to pregnant rats and mice at 
7 to 25 times the human therapeutic dose 

Deaths associated with the administration of AZULFIDINE (sulfasalazine. N F ) 
have been reported from hypersensitivity reactions, agranulocytosis, aplastic 
anemia, other blood dyscrasias, renal and liver damage. irreversible neuromuscular 
and CNS changes and fibrosing alveolitis 

The presence of clinical signs such as sore throat, fever, pallor, purpura, or 
jaundice may be indications of serious blood disorders 

Complete blood counts as well as urinalysis with microscopic examination should 
be done frequently 

UTIONS: Administer with caution to patients with impaired renal or hepatic 
function, severe allergy or bronchial asthma 

Patients with glucose-6-phosphate dehydrogenase deficiency should be observed 
closely for signs of hemolytic anemia. 

Maintain adequate fluid intake to prevent crystalluria and stone formation 
ADVERSE REACTIONS: Adverse reactions have been observed in 5 to 55% of patients 
included in clinical studies reported in the literature Experience suggests that with 
daily dosages of 4 g or more, adverse reactions tend to increase. The most common 
adverse reactions associated with AZULFIDINE therapy are anorexia, nausea, vomit 
ing, and gastric distress. The 717 n reactions have been reported to 
occur during therapy with AZULFIDIN 

Blood dyscrasias: Agranulocytosis, aplastic anemia, thrombocytopenia. leuko 
penia, hemolytic anemia, Heinz Body anemia, purpura, hypoprothrombinemia, 
“cyanosis, and methemoglobinemia. 

ypersensitivity reactions: Generalized skin eruptions. erythema multiforme 
(Stevens-Johnson syndrome), parapsoriasis varioliformis acuta (Mucha-Haberman 
syndrome), exfoliative dermatitis, epidermal necrolysis (Lyell's syndrome) with cor 
neal damage, pruritus, urticaria, photosensitization, anaphylaxis. serum sickness 
syndrome, chills, drug fever, periorbital edema, conjunctival and scleral injection, 
arthralgia, transient pulmonary changes with eosinophilia and decreased pulmonary 
function, allergic myocarditis, polyarteritis nodosa, and LE phenomenon 

Gastrointestinal reactions: Anorexia, nausea, emesis, abdominal pains, diarrhea. 
impaired folic acid and digoxin absorption, stomatitis, pancreatitis, and hepatitis 

CNS reactions: Headache, vertigo, tinnitus, hearing loss, peripheral neuropathy. 
transient lesions of posterior spinal column, transverse myelitis, ataxia. convulsions. 
insomnia, mental depression, hallucinations and drowsiness 

Renal reactions: Crystalluria, hematuria, proteinuria, and nephrotic syndrome. 
Toxic nephrosis with dien and anuria. 

Incidents of alopecia and reduction in sperm count and viability have also 
been reported. 

The sulfonamides bear certain chemical similarities to some goitrogens, diuretics 
(acetazolamide and the thiazides), and oral hypoglycemic agents. Goiter production, 
diuresis, and hypoglycemia have occurred rarely in patients receiving sulfonamides 
Cross sensitivity may exist with these agents 

AZULFIDINE (sulfasalazine, N.F.) produces an orange yellow color when the urine 
is alkaline. Similar discoloration of the skin has also been reported 
SUPPLIED: Tablets and EN-tabs (enteric-coated) 0 5 gm. in bottles of 100 and 500 
Also available as Azulfidine Unit Dose in boxes of 100 s and 1000 s 
IMPORTANT: See full prescribing information before administering AZULFIDINE 
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A normal reaction to emotional stress is a marked increase in both 

the strength and frequency of wave-like contractions of colonic motility.’ 
However, in the patient with irritable bowel syndrome, this psychovisceral 
reaction is of greater intensity and duration than normal." 


The result can be G.I. spasm. 


When spasm and pain associated with irritable bowel syndrome call 

for treatment beyond your counseling and reassurance, Donnatal may 

prove to be a helpful adjunct. The smooth central sedation and prompt 

peripheral antispasmodic/ anticholinergic action of Donnatal 

may provide this symptomatic relief necessary to help calm the waves 
..and quell the spasm. 
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function in man under stress. HE: 
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effective: adjunctive therapy in the treatment of peptic ulcer; the treatment Contraindicated in patients with glaucoma, renal or hepatic 


of the irritable bowel syndrome (irritable colon, spastic colon, mucous | disease, obstructive uropathy (for example, bladder neck 
colitis) and acute enterocolitis. | obstruction due to prostat:c hypertrophy), or a hypersensitivity 
j 
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| 
information, FDA has classified the following indications as gine | 
| 


to any of the ingredients. Blurred vision, dry mouth, difficult 
urination, and flushing or dryness of the skin may occur at 
aa A e sae i higher dosage levels, rarelv at the usual dosage. 


Final classification of the less-than-effective indications requires further 
investigation. 


each tablet, 
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(Warning: 16.2 mg 
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z AH-ROBI NS AH. Robins Company, Richmond, Virginia 23220. 
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New Dimensions in the Laboratory Diagnosis of 
Pancreatic Disease* 


J. EDWARD BERK, M.D. D. Sc, F.A.C.G.t 
Irvine, CA 


INTRODUCTORY COMMENTS 


The privilege of presenting the First 
David C. H. Sun Lecture of the American 
College of Gastroenterology is both an 
honor and a personal pleasure. It not only 
allows me to join the College in recogniz- 
ing one of its distinguished Fellows but it 
also provides me an opportunity to express 
my «admiration for a friend and colleague 
of many yeurs. 


Modifications in older laboratory meth- 
ods and newly conceived laboratory tech- 
nics, aimed at detecting the existence of 
pancreatic disease, have appeared in 
almost crescendo-like fashion within recent 
years, These developments have broadened 
the dimensions and sharpened the accu- 
racy of the laboratory approach to the diag- 
nosis of pancreatic disease. It is with the 
fundamental concepts and the clinical ap- 
plication of some of the more recent ad- 
vances that this presentation will be con- 
cerned. The data to be described are 
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drawn, in large part, from observations 
made in the Gastrointestinal Research 
Laboratory of the University of Califor- 
nia, Irvine, Vital roles in these studies have 
been played by several associates, partic- 
ularly Dr. Louis Fridhandler, as well as a 
number of Research Fellows, J wish, there- 
fore, to speak at this time primarily as the 
representative of this group. 


ISOAMYLASE ANALYSIS 


The most widely and frequently em- 
ployed laboratory measure for pancreatic 
disease is assay of amylase activity in serum 
and urine. Despite its clearly established 
usefulness, determination of the activity of 
this enzyme suffers several limitations. 
Among these are: 1. the relatively brief 
duration of the rise in amylase activity in 
pancreatitis; 2. the occurrence of elevated 
amylase levels in situations in which the 
pancreas does not seem to be involved.! 
3. the rise in activity that may be scen after 
administration of analgesics? and 4. the in- 
fluence of stress on amylase activity as evi- 
denced by a rise in this activity after steroid 
hormone administration.*% Perhaps the 
greatest shortcoming, however, is its lack 
of specificity with respect to origin. This 
handicap has spurred efforts in recent years 
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Fig. 1-Isoamylase patterns classically found in 
the serum and urine of normal subjects 
and in patients with the clinical disorders 
noted, The configurations for urine repre- 
sents the ratios of the isoamylases for 
the isoamylases to creatinine in the urine. 
(Reproduced with permission of the pub- 
lisher, Lea & Febiger, Inc., from Develop- 
opments in Digestive Diseases (1), Fig. 1, 
Chapter 8). 


to devise a reliable, simply performed test 
that would specifically measure the amyl- 
ase form arising from the pancreas. While 
not yet fully achieved, new approaches 
have been formulated that improve the 
specificity and enhance the diagnostic ef- 
ficacy of amylase assay,” 9 


METHODS 


Chromatography:—Using ion exchange 
chromatography (DEAE-Sephadex A-50,' 
or QAE-Sephadex A-50,9 after preliminary 
purification of the serum or urine amylase 
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by passage through Sephadex G-100) two 
major amylase peaks are found in both 
serum and urine (Fig, 1). The first of these 
peaks occupies the same chromatographic 
position as the single peak recovered from 
pancreatic extract and hence has been 
designated “P-type”. The second principal 
peak is in the same chromatographic posi- 
tion as the solitary peak of amylase found 
in saliva or parotid gland extract and hence 
has been designated "S-type". Total pancre- 
atectomy in man^? and the rat!? results 
in disappearance of the P-type component. 
This has been taken as fairly convincing 
evidence that the P- type isoamylase arises 
only in the pancreas. By contrast, S-type 
isoamylase has been demonstrated in many 
different tissues?: 6% 11-14 and is not con- 
fined to the parotid gland and saliva. In 
this regard, it should be, noted that a small 
amount of the total amylase activity re- 
coverable from the pancreas (0.8-1.7% of 
total amylase activity) resembles S-type 
isoamylase in its chromatographic mobil- 
ty 

S-type isoamylase usually is present in 
slightly greater amounts than P-type in 
normal serum (Fig. 1). In normal urine, by 
contrast, P-type isoamylase is ordinarily the 
dominant form (Fig. 1).7 Normal ranges 
of values have been established for the ac- 
tivities of total serum amylase and the 
chromatographically resolved principal iso- 
amylases in human serum and urine.’ These 
values serve as standards against which 
the findings in abnormal states may be 
compared. 


The disadvantages of the chromato- 
graphic method for isoamylase analysis are 
the relatively large samples of serum re- 
quired (10 ml, unless marked hyperamyl- 
asemia exists) and the complexity of the de- 
termination. Indeed, the method in its pres- 
ent technical form does not lend itself to 
general clinical use, despite its proven 
value as a research tool. 
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Electrophoresis:—Electrophoretic meth- 
ods for measuring isoamylases vary in such 
factors as: 1. the type of supporting medium 
(polyacrylamide gel, cellulose acetate mem- 
branes, agar gel, agarose gel); 2. the buf- 
fer employed (Tris, phosphate, veronal); 
3. the hydrogen ion concentration (pH) 
used and 4. the ionic strength. Depending 
on the methodology used, two major peaks 
and as many as two to four minor peaks of 
amylase activity may be demonstrated in 
normal human serum. * Amylases with 
mobility corresponding with tbe peaks 
found in purified pancreatic extracts or 
secretion are referred to as “P” isoamylases 
and numbered consecutively; those with 
mobilities corresponding to the peaks 
found in purified salivary tissue or saliva 
are designated “S” isoamylases and are also 
consecutively numbered. 


Multiple electrophoretic peaks of amyl- 
ase activity are also demonstrable in nor- 
mal human urine. These peaks are likewise 
designated “P” and “S”, respectively, on 
the basis of their mobility resemblance to 
the peaks found in purified pancreatic and 
salivary material. As with the correspond- 
ing peaks in the serum, the urinary “P” and 
“S” peaks are numbered sequentially in 
order of their electrophoretic position. 

A problem in the use of electrophoresis 
to distinguish the  isoamylases arises 
when there is an admixture of isoenzyme 
forms,$ 1% as in serum. As pointed out by 
Townes,! slight differences in electropho- 
retic mobility may be obscured and some 
of the isoamylase forms become indistin- 
guishable. 


Isoelectric focusing:—This method dis- 
criminates among the isoamylases on the 
basis that each isoamylase will migrate in a 
pH gradient to a position determined by its 
“isoelectric point” (pI) and there it will re- 
main. Resolution may be very high with 
this method and various isoamylases may 
be distinguished on the basis of discernible, 
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albeit slight, differences in pl. Thus, as 
many as six salivary isoamylases and eight 
pancreatic isoamylases have been de- 
scribed in human serum by means of iso- 
electric focusing. Based on the observa- 
tions thus far reported using this technic, 
it would seem that complete or very sub- 
stantial separation of P and S-type isoamyl- 
ase is possible but has not been consistently 
obtained." 


Other methods:—Other technics have 
also been used to study isoamylases in 
body fluids but these do not appear to 
have clinical application. Among the prop- 
erties that have been studied are action 
patterns, heat lability and immunological 
behavior.’ With respect to the immunologic 
approach and the current popularity of 
radioimmunoassay methods, it should be 
noted that all studies to date dealing with 
antigen-antibody reactions have indicated 
considerable overlap in the responses of 
the principal isoamylases. At present, there- 
fore, this overlap and the discriminatory un- 
certainty stemming from it, are unsolved 
issues curbing the practical clinical ap- 
plication of an immunological procedure. 


More recently, a protein recoverable 
from wheat has been shown to inhibit the 
activities of the isoamylases, particularly 
that of the S-type.!? Utilization of this in- 
hibitory protein to distinguish the chief 
isoamylase forms on the basis of this differ- 
ence in inhibitory action requires further 
evaluation. Should it prove reliable, clin- 
ical application of the inhibitory test may 
simplify isoamylase analysis considerably. 


CLINICAL APPLICATION 


The distribution pattern of the iso- 
enzymes of amylase in a variety of norma! 
secretions and tissues of the body have been 
delineated by means of one or the other 
of the basic assay methods earlier de- 
scribed. Similar notations have been made 
in various disease states. 6 The informa- 
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tion so obtained has proved helpful in un- 
raveling certain clinical problems and con- 
ditions and has opened the way to new 
diagnostic approaches. 


Acute pancreatitis: —The amylase pat- 
tern in the serum and urine of patients 
with acute pancreatitis is featured by a 
dominant rise in P-type isoamylase activity 
(Fig. 1). In some cases studied by the 
chromatographic method, a rise in serum 
S-type isoamylase has also been observed." 
The origin of the S-type fraction noted in 
these cases, however, has not yet been 


fully established. 


The wide range in percentage of P-type 
isoamylase in the urine of normal persons 
makes it difficult to assess the significance 
of an increase in relative percentage of 
P-type isoamylase. For this reason, other 
methods have been employed to evaluate 
the situation in the urine. These will be 
considered in detail later. 


Pancreatic exocrine insufficiency:—The 
classical isoamylase pattern in this condi- 
tion is the reverse of that in acute pancre- 
atitis; P-type isoamylase in this situation 
tends to be reduced rather than increased 
(Fig. 1). A somewhat different approach 
reflecting the same change is that suggested 
by Aw, et alJ? These investigators found 
that determination in the urine of the 
ratio of P-type to S-type isoamylase (P/S), 
using agar gel electrophoresis, was of 
value. In 34 subjects without chronic pan- 
creatitis, the P/S ratios ranged from 0.9-3.4, 
whereas the ratios in seven of eight pa- 
tients with chronic pancreatitis did not ex- 
ceed 0.6. In our laboratory, however, P/S 
ratios determined by means of ion exchange 
chromatography in 123 normal urines dis- 
played a much greater range (0.4-15.7) 
than that found by Aw and his group with 
their technic.$ 


Parotitis:—The isoamylase pattern in 
acute epidemic parotitis (mumps) is fea- 
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tured by a sharp rise in S-type isoamylase 
(Fig. 1). In contrast, destruction or re- 
moval of salivary gland tissue results in 
diminution but not total disappearance, of 
S-type isoamylase.9 ? 11.20 Persistence in 
the serum of some S-type activity in such 
circumstances indicates that the so-called 
S-type isoamylases do not originate solely in 
the salivary glands; in all likelihood, they 


arise from other tissues as well. 


Postoperative hyperamylasemia:—Ob- 
servations have been reported by both 
electrophoretic and chromatographic meth- 
ods that the amylase rise not infrequently 
noted in the immediate postsurgical period 
is due in some cases to heightened activity 
of S-type isoamylase.? This means, then, 
that a postoperative rise in serum amylase 
activity, even after an abdominal proce- 
dure, is not necessarily an indication of 
complicating pancreatitis. The demonstra- 
tion by isoamylase analysis that the in- 
creased amylase activity in the serum is 
due primarily to a rise in S-type isoamylase 
would not only be reassuring on this point, 
but would also be influential in determin- 
ing the therapeutic attitude to adopt. 


Amylase changes after ERCP:—Rise 
of amylase activity in the serum and urine 
after endoscopic retrograde cholangiopan- 
creatography (ERCP) has been noted re- 
peatedly.22% The number of instances of 
clinically apparent acute pancreatitis de- 
veloping after this diagnostic procedure, 
however, constitutes but a very small frac- 
tion of those who display hyperamylasemia 
or hyperamylasuria after the study. The 
data currently available regarding the iso- 
amylase distribution in those patients show- 
ing amylase increases after ERCP is still 
quite limited. Such data as are available in- 
dicate that when the pancreatic duct is 
radiologically visualized, the rise in amylase 
after ERCP is most often the result of a 
rise in P-type isoamylase, For example, in 
our own studies of patients undergoing 
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ERCP (only partially reported at this 
time?) the isoamylase affected was P- 
type in all 18 patients in whom the pan- 
creatic duct was visualized, and in whom 
postprocedural hyperamylasemia ensued. 


The conclusion that these observations 
seem to mandate is that post-ERCP hyper- 
amylasemia must be viewed as reflecting 
pancreatic alteration of some type if the 
procedure succeeded in opacifying the pan- 
creatic duct. 


Acute alcoholism:—The occurrence of 
hyperamylasemia or hyperamylasuria dur- 
ing an episode of acute alcoholic intoxica- 
tion would very likely be interpreted by the 
clinician as evidence of alcohol-induced 
pancreatitis. Preliminary observations con- 
ducted in our laboratory in 129 patients 
(142 serum samples) indicated that the fre- 
quency of occurrence of hyperamylasemia 
in such circumstances is surprisingly high 
(11 of the 129 patients or 8.5%), Even more 
arresting were the findings on isoamylase 
analysis. This analysis was carried out in 
78 serum specimens from 70 subjects. A 
rise in one or the other of the two principal 
isoamylases was found in 11 (14.1%) of 
the 78 specimens. The rise was confined to 
the S-type in six of the 11, and in one case 
was in both S- and P-types. Similarly, iso- 
amylase analysis in 11 inebriated patients 
found to have hyperamylasemia showed 
that of 10 evidencing a rise above the upper 
limit of normal in one or the other or both 
of the chief isoamylases, the rise in six 
(60% ) was of S-type only. 


These preliminary observations bear 
importantly on the interpretation of hyper- 
amylasemia in inebriated patients. Judged 
from them, it would appear that increased 
serum amylase activity during acute alco- 
holic intoxication need not necessarily re- 
flect pancreatic damage. Rise in amylase 
levels may be the result instead of alcohol- 
induced changes in the salivary glands, or 
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in other structures that have the capacity 
to form amylase with a chromatographic 
mobility pattern resembling S-type iso- 
amylase. 


Amylase changes after opiates:—As 
noted earlier, total amylase activity may 
rise in the serum following administration 
of an opiate,” an effect that may cause con- 
fusion in the interpretation of hyperamyl- 
asemia in a patient with abdominal pain. 
The mechanism conceptualized for such 
rises is analgesic-induced constriction of the 
choledochal sphincter and the pancreatic 
ducts, causing a rise in pressure within the 
smaller ducts with resultant regurgitation 
of amylase into the serum. 


To test the validity of this postulated 
mechanism, we studied the amylase 
changes in a group of 91 heroin addicts 
admitted to the hospital with symptoms of 
acute overdose of heroint? Hyperamyl- 
asemia was recorded in 17 (19%). Con- 
trary to our expectation, however, when 
isoamylase analysis was done bv the 
chromatographic method on the serum of 
these 17 heroin addicts with hyperamv!l- 
asemia, S-type isoamylase elevation was the 
dominant change, occurring in 15 of the 17 
patients; P-type elevation alone was found 
in one patient and essentially equivalent 
P- and S-type isoamylase elevations in the 
remaining patient. 


On further analysis, it was found that 
13 of the 17 addicts with hyperamylasemia 
also had acute respiratory distress and as- 
sociated pulmonary changes. This, together 
with observations we had made earlier re- 
garding cancer of the lung (see following 
discussion on tumor-associated hyperamyl. 
asemia), led to special studies, as yet un- 
published, on normal human lungs. These 
extended and confirmed observations re- 
ported by others to the effect that the 
lungs contain amylase resembling S-type in 
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electrophoretic and chromatographic be- 
havior,?6 


The nature and origin of the amylase 
increase in the serum after opiates and 
other analgesic drugs thus remains un- 
resolved, Before these matters can be fully 
clarified, isoamylase analysis will have to 
be done in selected subjects receiving 
analgesics who are free of any pulmonary 
disease or other pulmonary derangement. 


Tumor-associated hyperamylasemia:— 
Many reports have appeared over the years 
indicating that hyperamylasemia may oc- 
cur in association with cancer arising in 
various tissues, especially cancer of the 
lung. Our own observations now extend 
to nine patients with cancer-associated hy- 
peramylasemia (three in the lung, four in 
the pancreas and two in the colon). Iso- 
amylase analysis conducted in eight of 
these patients disclosed that the dominant 
isoamylase was S-type in three and P-type 
in four; in one patient both isoamylases 
were elevated about equally. A surprising 
and rather impressive finding was that the 
amylase elevation in two of the patients 
with primary pancreatic cancer consisted 
essentially of S-type isoamylase. It should 
be noted, however, that total amylase ac- 
tivity in one of these patients was only in 
the equivocally elevated range for the 
method employed. 


Explanation for the frequency with 
which the S-type isoamylase predominates 
in patients with cancer and associated hy- 
peramylasemia is not yet at hand. The fact 
alluded to earlier that normal lung ap- 
parently contains an S-type isoamylase may 
provide a basis for the S-type dominance 
seen in particular with primary cancer of 
the lung that is associated with hyperamyl- 
asemia. It is necessary to bear in mind, 
however, that isoamylases with identical 
chromatographic and electrophoretic mo- 
bility characteristics, or similar isoelectric 
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focusing properties, need not be identical 
with regard to all their properties. It has 
been shown, for instance, that the isoamyl- 
ase extracted from lung cancer tissue dis- 
plays certain kinetic and other biochem- 
ical properties that differ from the isoamyl- 
ase recovered from saliva." Much yet re- 
mains to be learned, therefore, before the 
amylase changes found in some patients 
with cancer can be fully interpreted and 
their significance assessed. 


Another notable and perhaps important 
finding made in our laboratory has to do 
with subcomponent isoamylases in patients 
with tumor-associated hyperamylasemia. 
Using a special series of chromatographic 
studies,?8 we have demonstrated the oc- 
currence of an unusual isoamylase, desig- 
nated “Y”-type,” in three patients. One of 
these patients had primary cancer of the 
lung and two had primary cancer of the 
pancreas. In addition to these three cancer 
patients, we have thus far found the pec- 
uliar Y subcomponent isoamylase only in 
some samples of human milk. Special stud- 
ies failed to disclose it in normal sub- 
jects, or in patients with a variety of clin- 
ical disorders? The significance of this 
Y-type isoamylase subcomponent and its re- 
lationship to cellular growth and replica- 
tion, pose challenging questions, therefore, 
that remain to be answered. 


S-type hyperamylasemia:—"Macro- 
amylasemia” in its classical form* is of clin- 
ical interest primarily because it requires 
consideration in the differential diagnosis of 
persistent  hyperamylasemia.  Isoamylase 
analysis has now made it clear that the 
problem is more complex. S-type isoamyl- 
ase may accumulate in the serum and pro- 
duce all the indirect signs of macroamyl- 
asemia, yet fail to show a circulating macro- 
amylase when the latter is tested for di- 
rectly.** “S-type hyperamylasemia" there- 
fore, has now emerged as still another bio- 
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chemical aberration that must enter into 
consideration in the interpretation of hy- 
peramylasemia and in the differential diag- 
nosis of pancreatic disease, 


Renal insufficiency:—Evidence at hand 
indicates that only a portion of the amylase 
in the blood is excreted through the kid- 
neys and into the urine,*? 33 Even so, it 
has long been recognized that disruption 
or impairment of the renal excretory ap- 
paratus may cause the level of circulating 
amylase to rise.**36 With the advent and 
application of isoamylase analysis, it has 
been made clear that both the chief iso- 
amylases may become elevated when there 
is impairment in renal excretion.?* Hence, 
in distinguishing hyperamylasemia due to 
renal insufficiency alone from that due to 
pancreatitis complicating renal insuflici- 
ency, the finding by isoamylase analysis of 
a preponderant rise of P-type isoamylase 
may be supporting evidence for complicat- 
ing pancreatitis.” 


Miscellaneous clinical problems:—The 
ability now available to separate the prin- 
cipal isoamylase forms and to determine 
whether one or the other, or both, exceeds 
the established upper limit of normal, has 
emerged as a highly useful laboratory pro- 
cedure in puzzling situations encountered 
clinically. It is of particular value in pa- 
tients with abdominal pain or other symp- 
toms suggesting the possibility of pancre- 
atic disease. The application of isoamylase 
analysis to the elucidation of these clinical 
problems has proved in our hands? $ and 
in those of others,” 9 9. 37. 38 to be clinically 
valuable and informative. 


SUMMARY 


Isoamylase analysis of serum, urine, 
or other body fluids provides a new dimen- 
sion in the diagnosis and differential diag- 
nosis of pancreatic disease. Determination 
of amylase activity has been endowed with 
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greater specificity by the ability to identify 
amylase arising in the pancreas (P-type). 
Through the use of this type of analysis, 
much clinically useful and enlightening in- 
formation has been obtained. The method 
has also been shown to be of value in un- 
raveling individual clinical problems in 
which hyperamylasemia is a feature. Un- 
fortunately, the technical methods currently 
employed do not lend themselves to ready 
clinical application. Concentrated interest, 
demonstrated in this area and the studies 
now in progress however, give every 
reason to hope that a simple, easily and 
rapidly performed procedure that reliably 
and specifically identifies and measures 
P-type isoamylase will soon be forthcoming, 


AMYLASE CLEARANCE/CREATININE 
CLEARANCE RATIO 


The occurrence of hyperamylasuria in 
acute pancreatitis has long been appreci- 
ated. More refined observations made in 
recent years have established that the kid- 
neys, in the presence of acute pancreatitis, 
have a propensity to excrete amylase to a 
degree even greater than creatinine. This 
phenomenon has been utilized as the basis 
for a test for acute pancreatitis that con- 
sists simply of measuring amylase and cre- 
atinine concentrations in simultaneously 
obtained serum and urine samples and ther 
computing from these values the ratio of 
amylase clearance to creatinine clearance 
(Cam/ Ccr).? An elevated Cam/Cer in ə 
patient with signs and symptoms sugges 
tive of acute pancreatitis, especially when 
attended by hyperamylasemia, provides 
confirmatory evidence of acute pancre 
atitis,9 Although the adjunctive value of 
the Cam/Ccr in the detection of acute pan- 
creatitis is well substantiated,?9?-4* it should 
be borne in mind that the test is neither in- 
fallible nor altogether specific. 46 


In our laboratory, positive clearance 
ratios were found in only 40 (62.5% ) of 64 
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patients with hyperamylasemia who were 
given a final diagnosis of acute pancre- 
atitis. Time of performance of the test, 
however, appears to be of importance and 
in many of our patients the clearance ratio 
was not determined until well after the 
onset of the disease. A much higher per- 
centage of positive tests would probably 
have been obtained were all tests done 
within 48 hours of the onset of symptoms. 


On the opposite side, false positive 
clearance ratios were recorded in 28 
(30.4% ) of 92 patients with hyperamyl- 
asemia in whom the final diagnosis proved 
to be a disorder other than acute pancre- 
atitis. This high frequency of false posi- 
tive tests is also probably not reflective of 
the actual situation obtaining in clinical 
practice because of the purposeful inclusion 
in our series of a number of instances of 
disorders now recognized as being associ- 
ated with elevated Cam/Ccr ratios in the 
absence of pancreatitis, such as uncon- 
trolled diabetic ketoacidosis and burns.* 
Nevertheless, it is difficult to avoid conclud- 
ing that false positive results must occur. 


Still another factor affecting the cal- 
culated clearance ratio is the technic em- 
ployed for amylase assay. Thus, Levitt and 
his associates!' have shown that the degree 
of amylase activity in the urine is more 
efficiently measured by a saccharogenic 
assay method than by iodometrie or 
chromatogenic technics. Hence, the 
Cam/Ccr may well be influenced by the 
assay method employed and interpretation 
of the ratio must be by comparison only 
with the range of normal values established 
for the specific technic used. 


Urinary AMYLASE/CREATININE RATIO 


The ratio of urinary amylase to uri- 
nary creatinine (Uam/Ucam) also tends to 
be increased during acute pancreatitis.® 
This rise probably reflects little more than 
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the existence of hyperamylasemia with in- 
creased urinary excretion of the enzyme. 
Nevertheless, we have found that this sim- 
ply determined ratio is a highly useful and 
dependable means of recognizing the exis- 
tence of relative hyperamylasuria. 


To date we have made this determina- 
tion in 136 normal individuals, expressing 
the amylase value in terms of mg, of glu- 
cose/dl.*8 and creatinine as mg. of creatin- 
ine/dl. In these normal persons, the 
Uam/Ucr ratios ranged from 0.42-7.41 with 
a mean of 2.6. By contrast, the ratio in ol 
patients with acute pancreatitis ranged 
from 3.2-633 with a mean of 51.0. High 
Uam/Ucr ratios have also been noted by 
us in a variety of other clinical condi- 
tions associated with hyperamylasemia, 
such as burns, cancer, heroin addiction, 
and after ERCP. 


Of particular interest has been our find- 
ing of an elevated Uam/Ucr ratio in some 
patients with acute pancreatitis in whom 
the Cam/Ccr ratio was within the nor- 
mal range. This was especially evident in 
patients followed serially. Thus, in 14 pa- 
tients with acute pancreatitis in whom 
more than one serum sample was exam- 
ined during the acute episode, the Cam/Cer 
in nine fell to values within the normal 
range as the acute pancreatitis subsided, 
while the Uam/Ucr ratio continued to 
remain elevated. It would seem, therefore, 
that the Uam/Ucr ratio may be especially 
helpful in the subsiding phase of acute 
pancreatitis when the amylase levels in the 
serum may have reverted to normal and 
the Cam/Ccr ratio is no longer increased. 


Another interesting and clinically use- 
ful observation is the occurrence of normal 
Uam/Ucr ratios in cases of macroamyl- 
asemia and S-type hyperamylasemia, de- 
spite the existence of considerable hyper- 
amylasemia. 
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SCREENING TEST FOR PANCREATIC-TYPE 
HYPERAMYLASURIA 


Based on the concept that increased 
amylase in the urine caused by pancreatic 
disease will be marked by a larger pro- 
portion and a greater amount of P-type 
isoamylase, we have devised a screening 
test for P-type hyperamylasuria.*? The test 
is fundamentally a chromatographic pro- 
cedure that takes approximately 114-2 
hours to complete, The hope is that it will 
serve as a screening test for pancreatic 
disease reflected in the appearance of in- 
creased amount of P-type isoamylase in a 
random sample of urine. Such a screening 
method would have particular value in pa- 
tients presenting with abdominal pain 
whose cause when initially seen needs to 
be established, 


Thus far we have carried out the test 
within 48 hours of the onset of symptoms in 
84 patients who, when initially seen, were 
either given an admitting diagnosis of 
acute pancreatitis, or who had abdominal 
pain for which acute pancreatitis was con- 
sidered to be one possible explanation. The 
test procedure employed in the first 43 pa- 
tients was the one originally constructed. 
A positive test was obtained in 17 (81% ) 
of the 21 patients in this group who were 
given a final diagnosis of acute pancreatitis. 
All of the 22 patients who were found sub- 
sequently to have a disorder other than 
acute pancreatitis gave negative tests. 


More recently, we modified the test 
and simplified its performance. The modi- 
fied test has to date been conducted in 41 
patients in the same cricumstances. Positive 
results were obtained in 17 (7796) of the 
22. patients classified ultimately as having 
acute pancreatitis. Again, no positive test 
was obtained in any of 19 patients with 
nonpancreatic disorders as established by 
subsequent studies. 
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We are encouraged to feel from these 
still unpublished data that the test for 
P-type hyperamylasuria in the urine holds 
promise as a screening procedure for acute 
pancreatitis. A positive test would be sup- 
portive of this disorder and more specific 
for pancreatic derangement than simple 
measurements of the output of total amyl- 
ase in the urine, À negative test, on the 
other hand, especially if the test is not 
performed until more than 48 hours after 
the onset of symptoms, would not exclude 
pancreatic involvement. 


CONCLUSIONS 


The laboratory diagnosis of pancreatic 
disease has been made more precise by 
certain modifications in older methods and 
by the introduction of a variety of new 
technical procedures. The principal human 
isoamylases may now be distinguished and 
their activities in serum and urine meas- 
ured. A test has been devised which helps 
indicate the presence of acute pancreatitis 
by showing relatively increased excretion 
of amylase in the urine as compared with 
creatinine. The ratio of amylase to creati- 
nine in the urine appears to be a good index 
of relative hyperamylasuria. A screening 
test for pancreatic-type hyperamylasuria 
has been formulated that allows increased 
urinary excretion of this isoamylase to be 
identified. These additions and develop- 
ments have sharpened the interpretation of 
hyperamylasemia and hyperamylasuria and 
have added new dimensions to the labo- 
ratory diagnosis of pancreatic disease. 


ADDENUM 


A report has recently appeared describ- 
ing a radioimmunoassay for S-type isoamvl- 
ase that is claimed to show little cross- 
reactivity.°° 
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INTRODUCTION 


It is generally accepted though not 
proved, that pancreatic ferments appear in 
the blood as waste products en route to ex- 
cretion by the kidney and that their respec- 
tive concentrations represent an equilibrium 
between the rate of delivery of each enyzme 
from the pancreas and the rate of filtration 


of the enzyme by the kidney, 


This report attempts to elucidate some 
factors regulating serum pancreatic enzyme 
concentrations and comments upon their 
possible metabolic significance. 


MATERIAL AND METHODS 


The following serum determinations 
were made in the patients and experimental 
animals of this study; 1. amylase concen- 
tration in whole (AWHS) and diluted 
serum (ADS)!; 2, tryptic (T) and anti- 
tryptic inhibitor activity (AT)?; 3. 17-hy- 
droxycorticosteroid (17-HOCS) concentra- 
tion in plasma.? These determinations were 
performed upon a clinical series of 29 con- 
trol subjects and 101 patients with proved 
chronic relapsing pancreatitis, 29 of whom 
were treated for their pain with anabolic 
steroids, i.e. cortisone and metandrostendiol 
for four to six weeks. Similar serum studies 
were also performed upon six dogs weigh- 
ing 5-10 kg. following injection of 40 mg, 


From the Mount Sinai School of Medicine of 
the City University of New York. 


of crystalline elastase (dissolved in 2 ml. 
saline) into the ligated duct of Wirsung. 


Some authors have determined serum 
enzyme inhibitors by direct methods, i.e. 
titration of serum against the crystalline 
enzyme,* by immunoassay? and by in- 
direct method, i.e. dilution methods includ- 
ing electrophoresis." The latter technic fol- 
lows the report of Dreiling, et al in 1963,* 
in which the combined amylase activities 
of the serum protein fractions, obtained by 
electrophoresis, was observed to be three to 
four times greater than the activity meas- 
ured in whole serum not subjected to frac- 
tionation. This difference was noted for the 
sera of control patients, patients with pan- 
creatic cancer and patients with chronic 
but not acute pancreatitis. In the latter, the 
total fractional amylase activity is of the 
same order of magnitude as the activity of 
whole nonelectrophoresed serum. The dif- 
ference between this sum total diluted 
(fractional) activity and undiluted (whole) 
activity was a measure of the serum con- 
tent of amylase enzyme inhibitor. Tuzhilin 
and Petrova confirmed these observations 
and reported, in addition, that the dilution 
augmentation of both serum amylase and 
trypsin activity could be abolished by the 
addition of trasylol to the diluent (Ta- 
ble I).8 We have chosen to measure enzyme 
inhibitor activity by determining, thus, the 
augmentation of activity of the serum upon 
dilution. Laboratory support of the validity 
of this method is provided in Figure 1, in 
which the expected exponential decline in 
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TABLE 1 


INFLUENCE OF DILUTION OF SERUM BLOOD BY SALINE OR TRASYLOL ON AMYLASE ACTIVITY 


Amylase activity of serum (in units) 


Whole serum 








Diluted (1:2) serum 


K——— — 


Number of Number of E 
patients M + SD patients M + SD 
Dilution by saline 
9 | 56 + 18 9 | 128 + 42 < 0.001 
Dilution by trasylol 
8 | 89 + 24 8 | 105 + 37 > 0.10 





crystalline trypsin activity (Spofa, Czech.) 
is compared with the activity curve with 
dilution of a crystalline trypsin-trasylol 
(Bayer) mixture, The initial activity of the 
crystalline trypsin is markedly decreased 
due to inhibition by trasylol. Initial dilu- 
tion removes the degree of inhibition by 
diluting inhibitor effect; further dilution, 
dilutes both enzyme activity and inhibitor 
with little change in observed enzyme ac- 
tivity. 


RESULTS 


In Table II the amylase activity of 
whole serum (AWS) is compared to that 
of serum diluted 1:2 by phosphate buf- 
fer (ADS) for nine patients without illness 
and 51 patients with exacerbation of 
chronic relapsing pancreatitis. The ratio of 
ADA/AWS has been calculated for both 
groups. The data indicate that the average 
amylase activity as measured for whole 
serum in the patients with exacerbated 
chronic pancreatitis was higher than in 
normals. Moreover, serum dilution in these 
patients only slightly increased amylase 
activity, while, in the control patients, 


dilution more than doubled amylase activ- 
ity, viz ADS/AWS values of 1.26 and 2.30 
respectively, suggesting decreased serum 
amylase inhibitor activity in these patients 
with chronic pancreatitis. Similar data for 
serum trypsin-like activity and trypsin-in- 
hibitor activity have been reported by us 
for these patient groups.? 


Table III compares serum tryptic and 
amylase activity before and after controlled 
diet therapy (high protein—40 patients, 
normal protein—20 patients) in 60 patients 
with chronic relapsing pancreatitis. High 
protein diet has been previously shown by 
us to beneficially affect the clinical com- 
plaints of these patients.® The data clearly 
indicate a statistically significant decrease 
in serum tryptic activity as well as a signifi- 
cant increase in trypsin inhibitor after high 
protein diet. Although a distinct trend to- 
wards decreased amylase activity following 
high protein diet is shown by the data, the 
decrease is not statistically significant, On 
the other hand, no significant changes in 
serum tryptic, trypsin inhibitor, or serum 
amylase activity were noted in the patients 
with chronic relapsing pancreatitis kept in 
a normal protein diet. 
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Fig. I—The curves of dilution of (1) trypsin, 
“Spofa” (Czech.) and (2) trypsin mixed 
with trasylol (Bayer). Substrate is 
DL-benzoil-arginine-p-nitroanilide. Initial 
dilution of trypsin is 50 gamma in 1 ml; 
initial solution of trasylol is 250 KI in 1 ml. 


In Table IV, plasma 17-hydroxycorti- 
costeroids (17-HOCS), serum trypsin-like 
( TLA) and antitrypsin activity (ITLA) are 
compared for healthy subjects (12) and 
patients (21) with chronic relapsing pan- 
creatitis. The data show, in accordance with 
previous reports’: 11 statistically significant 
differences in the data of each group and 
also parallel changes in level of 17-HOCS 
and ITLA activity. Table V presents the 
effects on these parameters of feeding a 
high protein diet to these 21 patients with 
chronic pancreatitis. The data indicate the 
response to the diet to be statistically sig- 
nificant, parallel with increases of plasma 
17-HOCS and serum antitryptic activity 
associated with a fall in serum trypsin-like 
activity. Finally, treatment of these patients 
with steroids (cortisone)!? and anabolics 
(metandrostendiol)!? resulted in a 20-29% 
decrease in serum tryptic and amylase activ- 
ity as well as a 2096 increase in trypsin and 
amylase inhibitor activity. 


In Table VI, average serial activity of 
serum amylase (AWS) and diluted serum 
amylase (ADS) as well as the calculated 
ADS/AWS ratio is presented for six dogs 
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in whom acute pancreatitis was induced 
by injection of purified elastase into the 
ligated main duct. Progressive decreases in 
ADS and ADS/AWS ratios are observed 
and become statistically significant at the 
end of a month, at which time autopsy re- 
vealed an indurated pancreas with plaques 
of fat necrosis scattered throughout the 
panereas and neighboring viscera. 


COMMENT 


The concepts that pancreatic ferments 
appearing in the blood are inactive enzymes 
cast into the bloodstream as a consequence 
of exocrine secretion according to an exo- 
crine-endocrine secretion ratio and that 
these inactive enzymes are then carried to 
the kidney for secretion are no longer ten- 
able. On the contrary there is increasing 
physiologic evidence that: 1. Endocrine 
secretion of these exocrine enzymes is an 
active process occurring through a cytolo- 
plasmic pathway at the base of the acinar 
cell completely independent of the zymozen 
granular system of Hokin-Palade.!* 2. The 
acinar cell membrane and the gut epithelia 
are freely permeable to these enzymes in 
both directions.** 3, There exists an entero- 
pancreatic circulation of pancreatic fer- 
ments which provides a physiologic feed- 
back mechanism in the regulation of se- 
cretion.1* 4. There exists enteric secretion 
of enzymes following pancreatic duct liga- 
tion with significant contribution to main- 
tenance of digestion, a so-called passive 
enzymatic excretory process.!9 5. That pan- 
creatic ferments actively participate in such 
metabolic processes as glycogen synthe- 
sisi613 (amylase), lipolysis?? (lipase) and 
blood coagulability?! (trypsin). 6. That for 
amylase, at least, there is evidence of active 
metabolism in both liver and kidney. 


Accepting a physiologic role for serum 
pancreatic ferments, the simplistic hypoth- 
esis that their concentrations and activity 
would be regulated by the summation of 
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TABLE I 


RATIO OF AMYLASE ACTIVITY IN DiLuTED (ADS) anp WhoLeE (AWS) Serum In HEALTHY 
PERSONS AND IN PATIENTS WITH CHRONIC EXACERBATED PANCREATITIS 


Amylase activity in serum blood of 


Diluted serum Whole serum 


(1:2) (ADS) (AWS) ADS/AWS 
Healthy persons (9 persons) 128 56 2.3 
Patients with chronic 
exacerbated pancreatitis 
(51 patients) 186 146 1.26 
TABLE III 


CHANGES OF ENZYMES ACTIVITY IN SERUM BLoop or PATIENTS WITH CHRONIC RELAPSING 
PANCREATITIS BEFORE AND AFTER TREATMENT BY HiGH PROTEIN DIET 


Before treatment 


M + SD 


After treatment 


M x SD P 


Diet with high protein content (40 patients) 


Trypsin-like 

activity (in med. )? 11.7 + 7.0 
Inhibitor trypsin 

(in med.) 472 + 168 
Amylase (in units) 122 + 69 


Diet with normal content of protein (20 patients ) 


Trypsin-like 


activity (in med.) 12.4 + 83 
Trypsin inhibitor 

(in med. ) 464 + 175 
Amylase (in units) 104 + 38 


* med = milliunits. 


such factors as: 1. the presence or absence 
of pancreatic inflammation,** 2. the pres- 
ence or absence of pancreatic duct obstruc- 
tion,16 3. the rate of ferment delivery of 
stimulated pancreatic parenchyma into the 
interstitial tissues'® and 4. the rate of fil- 
tration of pancreatic ferment into the 
urine,!ó surely must be an oversimplifica- 


6.6 + 45 « 0.05 
538 + 130 < 0.05 
109 + 56 “> 0.10 
112 + 7.6 > 0.10 
431 + 72 > 0.10 
152 + 218 ‘> 0.10 


tion of the facts, completely overlooking 
the physiologic data indicating: a. enzyme 
activators? in the blood, e.g. albumin; b. ac- 
tive pancreatic enzyme inhibitors in the 
blood of nonpancreatic origin,” e.g. trypsin 
inhibitor? and serum amino acids;% c. pan- 
creatic enzyme inhibitors of pancreatic 
origin,?* e.g. amylase inhibitors,” $ elastase 
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TABLE IV 
17-HYDROXYCORTICOSTERIODS (17-HOCS), Trypsin-ume Activiry (TLA) AND INHIBITOR 
TRYPSIN-LIKE Activiry (ITLA) in Serum BLOOD AND IN PLASMA OF HEALTHY 
PERSONS AND PATIENTS WITH CHRONIC RELAPSING PANCREATITIS 
Patients with 
Healthy persons pancreatitis 
P 
Number of Number of 
patients M + SD patients M + SD 
17-HOCS (gamma %) 10 16.1 + 24 21 8.7 + 2.05 < 0,001 
TLA (milliunits) 12 2.52 + 1.28 20 95 + 5.1 < 0.001 
ITLA (milliunits) 12 499 + 78 20 234 + 102 < 0.001 
TABLE V 

17-Hyproxycorticostreniops (17-HOCS), TrRYPSIN-LIKE Activrry (TILA) AND INHIBITOR 

TRYPSIN-LIKE Activiry (ITLA) mv PLASMA AND SERUM BLOOD IN PATIENTS WITH CHRONIC 

RELAPSING PANCREATITIS BEFORE AND AFTER TREATMENT BY HicH Protein Der (HPD) 

Before treatment After treatment 
by HPD by HPD 
P 
Number of Number of 
patients M £ SD patients M + SD 

17 HOCS (gamma €) 21 8.7 + 2.05 21 16.4 + 5.8 < 0,001 
TLA (milliunits) 20 95 + 51 20 4.95 + 3.5 < 0.001 
ITLA (milliunits ) 20 234 + 102 20 443 + 120 < 0,001 





inhibitors,?9 kallikrein; d. serum anti-inhib- 
itors of serum pancreatic ferments, e.g. 
kallikrein inhibitor; e. the enzyme con- 
tributions from the salivary gland, the in- 
testinal mucosa, the liver, the oviduct;!9 
f. the demonstrated importance of blood 
steroid levels in the control of enzyme re- 
lease and their passage through membranes. 
Indeed a feedback mechanism involving 
the enzyme, the inhibitor both locally and 
distantly derived and the anti-inhibitors 
would comprise a more likely system of 
regulation of enzyme activity. 


That the inhibitors, by and large, are 
locally derived is amply documented,”* 28-30 
Their secretion into the bloodstream pro- 


tects the plasma and distant tissues from 
the noxious activity of free enzyme just as 
intracellular binding of enzyme prevents 
autodigestion. In their absence, or due to 
inappropriate secretion during states of 
pancreatic inflammation, this autodigestion 
does take place locally and at distant sites. 
Indeed, in recovery from inflammation, dur- 
ing repair and pancreatic regeneration, 
there is evidence of a pancreatic response 
by increased inhibitor elaboration. Thus, 
Shaternikov?! and Chernikova?? have pre- 
sented data which indicate that in the rat, 
during recovery from acute pancreatitis, 
pancreatic serum trypsin inhibitor may in- 
crease 19-fold in the blood. This rising 
blood enzyme inhibitor content with its 
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TABLE VI 
AVERAGE AMYLASE WHOLE (AWS), Duuren (ADS) anp ADS/AWS SERUM IN EXPERIMENTS 
(6 Docs) WITH INJECTION oF ELASTASE INTO MAIN Pancreatic DUCT WITH 
FURTHER LIGATION OF BorH Pancreatic Ducts 
. After operation 

9nd day 7th day 14th day 21st day 30th day 
AWS 
Mean 620 905 816 790 870 650 
SD 244 35 321 188 80 230 
n 5 2 4 6 4 4 
P — > 0.10 > 0.10 > 0.10 > 0.10 > 0.10 
ADS 
Mean 1,212 1,380 1,325 990 1,060 590 
SD 314 31] 666 464 254 229 
n 5 2 4 6 4 4 
P — > 0.10 > 0.10 > 0.10 > 0.10 < 0,05 
ADS/AWS 
Mean 2.16 1.53 1.52 1.25 1,23 0.94 
SD 1.13 0.43 0.38 0.64 0.35 0.28 
n 5 2 4 6 4 4 
P — > 0.10 > 0,10 > 0,10 < 0.05 < 0.05 


resulting decrease in pancreatic ferment 
activity is capable of releasing the brake 
to cell division and, thus, initiate repair 
and regeneration.?? 


The release of pancreatic enzyme in- 
hibitors by the pancreas appears to be 
regulated by blood steroids, Thus, Faar- 
vang'® ** found that the trypsin inhibitor in 
the a-globulin fraction of the serum is reg- 
ulated by the steroid hormones and named 
this inhibitor the "stress and glucocorticoid- 
regulated" trypsin inhibitor. Yt would ap- 
pear that the stress of acute pancreatic in- 
flammation and the response to stress, i.e. 
increased steroid secretion, may set into 
motion a cycle of: 1. increased release of 
pancreatic ferment inhibitors from the pan- 
creas, 2. increased pancreatic ferment in- 


hibitors in the blood, 3. decreased serum 
pancreatic ferment activity, a cycle of dis- 
tinct benefit to the organism. Morever, this 
cycle, according to Vallance-Owen,** would 
release insulin inhibitor initiating or in- 
creasing carbohydrate intolerance and dia- 
betes. 


The data presented in this report ot 
clinical and experimental studies indicate 
that pancreatic ferment enzyme inhibitors 
play a role in determining the level of pan- 
creatic serum enzyme activity in health and 
disease. The serum ferment inhibitor con- 
tent appears to be increased in pancreatic 
inflammatory disease by high protein diets 
and by the administration of anabolics ano 
corticosteroids. These serum inhibitor levels 
can be estimated by comparing the enzyme 
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activity of whole serum to diluted serum 
and from the data calculating an ADS/AWS 
ratio. 


The clinical implications of the study 
are several. First, it is obvious that technics 
for determining serum pancreatic ferment 
activity must be standardized at specific di- 
lutions, lest artifacts of analysis arise and the 
data from different laboratories be incom- 
parable. Second, the estimation of serum 
pancreatic ferment activity at two different 
dilutions and the calculation of a ADS/AWS 
ratio adds another parameter of pancreatic 
diagnosis allowing the recognition or con- 
firmation of pancreatic inflammatory dis- 
ease in patients whose individual serum 
pancreatic enzyme activities lie with the 
normal range. Third, the data would sup- 
port the use of high protein diets, anabolics 
and glucocorticoids in the treatment of 
chronic relapsing pancreatitis. The in- 
creased serum inhibitor levels, thus in- 
duced, as well as the reduced serum pan- 
creatic enzyme activity would be a homeo- 
static mechanism for the organism. Extrap- 
olating still further, it is possible that the 
administration of steroids in acute pancre- 
atic inflammation may be of benefit via this 
mechanism. Finally, the recent use of 
parenteral alimentation during acute pan- 
creatitis, may in addition to inhibiting pan- 
creatic secretion and maintaining positive 
protein balance, also increase serum pan- 
creatic inhibitor activity, an additional 
bonus in therapeutic efficacy. 


CONCLUSIONS 


The evaluation of serum pancreatic 
enzyme activity on whole and diluted serum 
permits the estimation of serum enzyme in- 
hibitor activity via a ADS/AWS ratio. This 
has diagnostic value in chronic pancreatic 
disease. 


The serum pancreatic ferment activity 
appears to be regulated in part by serum 
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steroid levels. It is responsive to high pro- 
tein diet. 


A physiologic rationale is presented for 
the use of steroids and high protein diet in 
the treatment of acute and chronic pan- 
creatic inflammation. 


D. A. D. 

Dept. of Surg. 

Mt. Sinai Sch. of Med. of the City Univ. of NY 
100th St. & Fifth Ave. 

New York, NY 10029 
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Seventy-one patients with liver cancer were examined by B-scan. ultra- 
sonography. The presence of liver cancer was assumed through the irregularity 
and increased intensity of echos. The accuracy of ultrasonography in the diag- 
nosis of liver cancer was 72%, while the diagnostic accuracy of scintigraphy 
was 85% and of angiography 93%. No obvious correlation could be demon- 
strated between the ultrasonographic patterns and serum alpha-fetoprotein 
(AFP) levels. Ultrasonography is a useful method of detecting liver cancer. 


It has been reported that B-scan ultra- 
sonography is a useful technic for the diag- 
nosis of liver diseases, particularly the de- 
tection of focal liver diseases such as cysts 
or abscesses‘? as well as for measuring liver 
volume.* lt has been suggested that 
B-scan ultrasonography may serve as a val- 
uable method of diagnosing metastatic 
tumors of the liver®§ but its efficiency in 
primary liver cancer has not been satisfac- 
torily established. The aim of this study is 
to assess the usefulness of B-scan ultra- 
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sonography in the diagnosis of primary and 
metastatic tumors of the liver and to com- 
pare the diagnostic accuracy of B-scan 
ultrasonography, scintigraphv and angi- 
ography in the same patient, 


MATERIALS AND METHODS 


The study population consisted of 119 
patients who were selected from admissions 
to the Kyushu University Hospital from 
December, 1971 through June, 1976. A 
total of 71 patients had a surgical or patho- 
logic diagnosis of primary or metastatic 
liver cancer. Of the thirty-nine patients 
with primary liver cancer 31 were males 
and eight were females, whose ages ranged 
from 43-71 years. The patients with meta- 
static liver cancer consisted of 22 males and 
10 females, whose ages ranged from 41-74 
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{Routine scanning, Scans at 2 cm. Inter- 
vals as a rule were obtained in each axis. 


Fig. 





Fig. 2—Diffuse ultrasonographic pattern of pri- 
mary liver cancer in the longitudinal scan, 


vears. A total of 48 patients with cirrhosis 
of the liver, diagnosed by appropriate clin- 
ical and biochemical 
biopsy, were also studied. There were 39 
males and nine females, Tan "ng 
from 27-69 years. The control y 
sisted of seven; healthy malés ar 


criteria and = liver 
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Fig. 3—Solid pattern in the oblique scan. 





pattern in the longitudinal scar. 


Fig. 4--Cystic 


males with normal laboratory values, rang- 
ing in age from 26-40 years. 
LAE X e 


The examination was performed with 
a Aloka SSD 10C, MSU-6 scanner with a 
2.25 MHz transducer of 10 mm. diameter 
(Aloka, Tokyo, Japan). In the supine posi- 
tion and lying on the left side, the liver 
was scanned either through an intercostal 
space or from the subcostal area, as shown 
in Figure 1. Ultrasonic scanning was per- 
formed at intervals of 2 cm. in each axis. 
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Fig. 5—Mixed pattern in the oblique scan. 


The liver was rescanned several times in the 
same axis with respiration suspended. The 
transducer was applied manually to the 
abdomen with the use of olive oil as a 
coupling agent. The gain-setting value was 
adjusted until the echo of the inferior sur- 
face of the liver was elicited. Ultrasonic 
scans of the patient were compared with 
those obtained from a normal subject at 
the same gain settings. The ultrasonic 
images of the liver were recorded with 
a Asahi Pentax camera (Asahi Optical 
Company, Tokyo, Japan). 


Liver scintigraphy was performed 
using a Shimadzu SCC 1508 scanner (Shi- 
madzu, Kyoto, Japan), using either 1.5 
millicuries of *"mTe sulfacolloid, or 200 
microcuries of Au!?*, The distribution of 
radioactivity on the liver was classified as 
uniform, patchy, or having single or mul- 
tiple defects.” Selective hepatic angiogra- 
phy was made in 20 patients with primary 
liver cancer and in seven with metastatic 
liver cancer, by the Seldinger technic with 
injections into both the celiac and superior 
mesenteric artery. Diagnosis of liver cancer 
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TABLE I 


RELATIONSHIP BETWEEN ULTRASONOGRAPHIC 
PATTERNS AND AFP 


Ultrasonographic | No, of | AFP 
patterns cases | (mg/dl) 

etl al cata [A $ o¡m 
Diffuse | 3 | 295 + 27.0" 
Solid | 13 | 199 + 434 
Mixed | 8 | 50% 70 
Cystic | 1 | 0 


* Results are expressed as mean + SD. 


by selective hepatic angiography was based 
on several criteria.%* Serum alpha-feto- 
protein (AFP) was tested in the sera of 
25 patients with primary liver cancer by 
a double diffusion in agar and the sera with 
negative AFP were further tested by an 
immunoelectroosmophoresis.!* A quantita- 
tion of AFP was done using single radial 
immunodiffusion incorporating the anti- 
serum in agar!” and expressed as mg./ dl. 


RESULTS 


B-scan ultrasonography was performed 
in 12 normal subjects. The typical scan of 
the normal liver, at the gain settings which 
afford the best differentiation from the ab- 
normal liver, shows a liver area with fine 
and uniformly distributed echos. Liver cir- 
rhosis produces a diffuse increase of coarse 
echos throughout the liver. We interpreted 
the presence of liver cancer through the 
following B-sean ultrasonographic charac- 
teristics: l. irregularity of echos, 2. in- 
creased intensity of irregular echos. Retro- 
spective analysis showed that ultrasono- 
graphic findings in 25 patients with pri- 
mary liver cancer could be designated as 
following four patterns. 1. Diffuse pattern. 
The irregular echos within the liver ap- 
peared diffuse as shown in Figure 2. This 
group consisted of three patients. 2, Solid 
pattern. This is illustrated in Figure 3. The 
solid masses of irregular echos extending 
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TABLE II 
DIAGNOSIS OF Liven CANCER BY ULTRASONOGRAPHY 
l No. of False False 
Diagnosis cases Positive positive negative Negative 
Primary liver cancer 39 28 — 11 — 
Metastatic liver cancer 32 23 — 9 — 
Liver cirrhosis 48 =~ 2 — 46 


into the liver area were present in 13 of 
20 patients with primary liver cancer. 
3. Cystic pattern. Ultrasonography demon- 
strated a relatively echo-free pattern despite 
irregular echos as shown in Figure 4. There 
was only one patient in this series. 4. Mixed 
pattern. This represented a mixed form 
with solid and cystic patterns (Fig. 5), This 
included eight scans in the series. 


A quantitative test for AFP was per- 
formed in the sera of 25 patients with pri- 
mary liver cancer, in which the ultrason- 
ographic scans could be grouped into four 
patterns, using single radial immunodiffu- 
sion. As shown in Table J, the three patients 
with diffuse pattern showed high AFP levels 
(29.5 + 27.0 mg./dl., mean + SD) in com- 
parison to the other groups. The AFP levels 
in the 13 patients with solid pattern 
and eight with mixed pattern averaged 
19.9 + 43.4 and 5.0 + 7.0 mg./dl., respec- 
tively, whereas one patient with cystic 
pattern was AFP negative, No statistically 
significant difference could be detected, 
however, between AFP levels among the 
four groups. 


Table II summarizes the results of 
the accuracy of B-scan ultrasonography 
in the diagnosis of liver cancer. A posi- 
tive ultrasonographic diagnosis was ob- 
tained in 28 (72% ) of the 39 patients with 
primary liver cancer and 23 (72% ) of the 
32 with metastatic liver cancer, while false 
negative results approximate 28% in both 
groups. It was usually impossible to make a 


definite distinction between primary anc 
metastatic liver cancer by ultrasonographv. 
Of the 48 patients with liver cirrhosis ex- 
amined, the total number of false positive 
results of B-scan ultrasonography was two 
cases (4% ) in which the correct diagnosis 
was made by either surgery or autopsy. 


The frequencies with which abnor- 
malities were detected by  ultrasonog- 
raphy, scintigraphy and angiography 
in patients with liver cancer are shown 
in Table III. Our studies had a 72% 
rate of correct diagnosis of primary liver 
cancer by ultrasonography and 90% by 
scintigraphy. Two of 28 patients with pri- 
mary liver cancer detected by ultrasonogra- 
phy were not demonstrated by scintigraphy. 
Among 11 patients who were not diag- 
nosed as primary liver cancer by ultra- 
sonography, nine were diagnosed by scintig- 
raphy. The combination of both methods 
yielded a correct diagnosis of primary liver 
cancer in 37 (95%) of 39 patients exam- 
ined. A positive angiographic diagnosis of 
primary liver cancer was obtained in 19 
(95% ) of 20 patients examined, while there 
was one false negative diagnosis. The com- 
bined accuracy of the three methods was 
100% in the 20 patients examined, Of the 32 
patients with metastatic liver cancer, ultra- 
sonography and scintigraphy made correct 
diagnosis in 72 and 78%, respectively. 
There were seven false negative diagnosis 
by scintigraphy. The combination of both 
methods yielded a diagnosis of metastatic 


Angiography 
Negative 


Patchy Uniform Positive 


Scintigraphy 


Defect 


TABLE HI 
COMPARISON OF ACCURACY OF ULTRASONOGRAPHY, SCINTIGRAPHY AND 
ANGIOGRAPHY IN DIAGNOSIS or LIVER CANCER 


cases Ultrasonography 


No. of 


Diagnosis 
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lesions to the liver in 27 (8496) of the 32 
patients examined. A correct diagnosis of 


a > S S metastatic liver cancer by angiography was 
E obtained in six of seven examinations for 
an accuracy of almost 86%. Although ultra- 
sonography and scintigraphy were good 
- methods of detecting mass lesions in liver 
S ae n X cancer, it was usually impossible to differ- 
i6 entiate primary from metastatic liver can- 
cer. On the other hand, angiography could 
differentiate primary from secondary liver 
cancer in 19 (7696 ) of 25 patients by angi- 
a A - c ographic characteristics. 


COMMENT 


are established methods of diagnosing liver 
E o S. cancer but the usefulness of hepatic ultra- 
sonography in the diagnosis of liver cancer 
and the comparative diagnostic value of the 
three technics in the same patient are poor- 


Hepatic scintigraphy and angiography 
ly understood. Using the method of ultra- 


a o a 7 sonic scanning, McCarthy, et al! have de- 
scribed that the most easily recognizable 
appearance of metastases or tumor in the 
liver is either that of a number of ring- 

oe A oe shaped masses or of a solid mass within the 

os AN A liver. Our results indicated that 51 (72%) of 

o 2 o E: 71 patients with liver cancer exhibited the 

2 & 2 g combination of both  ultrasonographic 

E 2 Ee =F characteristics as irregular echoes and in- 
creased intensity of echos, whereas these 

__| appearances were seen in only 4% of 48 
patients with liver cirrhosis. 

2 ei We infer by ultrasonography that there 


are at least four different patterns of the 
abnormal echos within the liver in 25 pa- 
tients with primary liver cancer. Each pa- 
tient in four categories was followed with 
serum AFP determination. The Ouchterlony 
technic and immunoelectroosmophoresis for 
AFP were positive in 22 of 25 patients with 
primary liver cancer. In our earlier study,!? 
75 (94% ) of the 80 patients with primary 
liver cancer had elevated AFP levels, Ín 
this series, one patient with solid pattern, 


Primary liver cancer 
Metastatic liver cancer 
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one with cystic pattern and one with mixed 
pattern were AFP negative. It has been 
suggested that the well differentiated hepa- 
tomas tend to be of low AFP levels, whereas 
the poorly differentiated hepatomas tend 
to be high AFP levels.1® 22 Our results in- 
dicated that AFP production was highest 
in the histologically intermediate hepa- 
tomas.* Patients with diffuse or solid pat- 
tern were found to have elevations higher 
than did those with mixed or cystic pat- 
tern. No significant differences were found 
in serum AFP levels, however, between 
the four groups of ultrasonographic pat- 
terns. Further work may be needed to de- 
velop the degree of correlation between 
ultrasonographic patterns and serum AFP 
levels in patients with primary liver cancer. 


Of all patients examined by ultrason- 
ography, there were 11 false negative in 
primary liver cancer and nine in metastatic 
liver cancer. In some instances ultrasonogra- 
phy failed to detect liver masses in the 
hepatoportal area. In addition, it was dif- 
ficult to detect tumors in the extremely 
obese patients. It is recently reported that 
the new gray-scale scanners are helpful in 
determining the internal ultrasonic prop- 
erties of solid masses and gray-scale ultra- 
sonic scanning is superior to liver scan, 
particularly for small lesions.** *2 Although 
ultrasonography in our series was usually 
carried out in planes at intervals of 2 cm. in 
the various directions as shown in Figure 1, 
hepatic lesions smaller than 2 em. in size 
were not shown on the scans, Since the 
resolution of focal lesions by scintigraphy 
is presently limited to masses of 2 cm.” 2 
the ultrasonographic accuracy in detecting 
liver masses is in agreement with that of 
scintigraphy. 


In the present study a correct diag- 
nosis by scintigraphy was obtained in 35 
of 39 patients with primary liver cancer 
for a 90% diagnostic accuracy and 20 
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(78% ) of 32 with metastatic liver cancer. 
There were 60 correct diagnoses for an over 
all diagnostic accuracy of almost 85% and 
this result was consistent with previous 
observations in liver cancer,?? 25 whereas 
the combination of two or three methods 
increased the accuracy of diagnosis (Ta- 
ble HI). Scintigraphy has shown its value 
in demonstrating the size and shape of the 
liver and in detecting space-occupying 
lesions larger than 2 cm.* Diagnosis, how- 
ever, as to the nature of space-occupying 
lesion in scintiscan is not possible without 
clinical correlation.?* 76 


Hepatic angiography in our series 
could be more specific as to the nature of 
liver cancers than scintigraphy and differ- 
entiate primary from secondary liver cancer 
in 19 (76% ) of 25 patients by angiographic 
characteristics.10-15 The usefulness of ultra- 
sonography and scintigraphy has been 
analyzed in the accurate diagnosis of focal 
hepatic lesions.* + Since scintigraphy is just 
as accurate in detecting liver masses in 
general as angiography, angiography fol- 
lowing scintigraphy should be performed 
when the more accurate diagnosis of focal 
hepatic lesions is needed.** 


Ultrasonography is a nonivasive tech- 
nic, different from angiography and per- 
formed with no patient discomfort. In fact, 
ultrasonography is especially valuable for 
patients with moderate to severe liver dis- 
ease because the injection of radioisotope 
or contrast media is unecessary, although it 
must always be used in conjunction with 
clinical, x-ray and laboratory data.” More- 
over, sequential ultrasonographic studies in 
the same patient are valuable for follow- 
ing the course of liver cancer and monitor- 
ing the effectiveness of chemotherapv of 
liver cancer. 
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In a prospective double-blind study, 27 patients with alcoholic hepatitis 
were randomized for 6-methylprednisolone (12 patients) or placebo treatment 
(15 patients). The mortality was 50% among steroid treated patients and 47% 
in the control group (P > .05). The role of liver biopsy feasibility at selection 
is emphasized since the mortality in this group was 1096 as opposed to 71% 
when the procedure was contraindicated (P « .01). Complications in the 
steroid-treated subjects were similar quantitatively and qualitatively to those 


Observed in the control series. 


Examination of published reports of mortality in earlier controlled trials 
suggests a modest trend in favor of corticosteroid therapy for an encephalopathic 
subgroup of patients but additional data are required for verification. 
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INTRODUCTION 


Acute alcoholic liver disease is a well- 
described entity?! with a reported mortality 
of 4-80%. Within the past several years, 
several controlled studies have been pub- 
lished on the value of steroids in the treat- 
ment of alcoholic hepatitis with conflicting 
results. Helman, et al* reported that pred- 
nisolone improved survival in "poor risk", 
biopsied alcoholic hepatitis patients with 
hepatic encephalopathy, Porter, et al® in a 
double-blind study of 20 patients with his- 
tologic or clinical evidence of alcoholic 
hepatitis found there was no statistical dif- 
ference between the steroid (6-methylpred- 
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TABLE I 


COMPARABILITY OF “Biopsy FEASIBLE” ALCOHOLIC Hepatitis PATIENTS 


Criteria 


No. of patients 

Age (mean) 

Sex (% males) 

Altered mental status? 
Liver stigmas 

Varices 

Bilirubin (mg.%) 

SGOT u. 

Prolonged prothrombin time 
Albumin 

Hematocrit (%) 

WBC ( X 103/cu. mm.) 


Steroid group 


Placebo group 


4 6 

44 years 46 years 

75% 50% 

0% 16% 

50% 50% 

0% 33% 

9 (6-14)1 16 (2-30) 
168 (100-276) 112 (40-205) 
2.1 (1-3.8) 3.3 (2-5.3) 
2.8 (2.1-3.2) 2.8 (2.1-3.4) 
30 (24-33) 35 (25-39) 


15.2 (4.4-25.2) 


18.5 (8.3-32.8) 
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* and/or significant asterixis 
+ mean (range) 


nisolone) and placebo groups in terms of 
survival, although the survival rates were 
45 and 2246, respectively. More recently, 
Campra? and Blitzer!? have also reported 
findings which do not demonstrate a sig- 
nificantly improved outcome for steroid- 
treated alcoholic hepatitis patients. 


Significant limitations in the original 
studies include the small number of subjects 
and the inclusion of alcoholic hepatitis pa- 
tients with varying prognosis, since several 
studies have shown that a prothrombin 
time that allowed percutaneous liver biopsy 
preselected patients with an improved prog- 
nosis,* 11 


In view of the conflicting nature of 
previously published data, the Boston Inter- 
hospital Liver Group, in conjunction with 
the Emory Gastrointestinal Group, under- 
took a prospective controlled double-blind 
investigation of prednisolone treatment in 
alcoholic hepatitis. 


MATERIAL AND METHODS 


Patients admitted to the member hos- 
pitals with the clinical diagnosis of alco- 
holic hepatitis, i.e. acute hepatic decompen- 
sation associated with acute and chronic al- 
coholism, were initially screened. The min- 
imal clinical criteria for admission into the 
study were a history of recent heavy alco- 
holic ingestion; a serum bilirubin greater 
than 5 mg.%; hospitalization for at least 
five days without improvement in liver 
tests; or rapid deterioration of the clinical 
condition during a 24-hour period while 
under observation. Ín addition, a patient 
had to have a minimum of two "major cri- 
teria” or one "major" and two “minor” cri- 
teria" to be placed in the study. 


The "major criteria" were a liver biopsy 
showing alcoholic hepatitis (with or with- 
out Mallory bodies), hepatic encephalo- 
pathy, azotemia unexplained by another 
process (BUN greater than 20 mg.% or 
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TABLE II 


COMPARABILITY OF “Biopsy DISALLOWED ALCOHOLIC HEPATITIS PATIENTS 


Criteria 


No. of patients 

Age (mean) 

% males 

Altered mental status* 
Liver stigmata 


Varices (present by x-ray 
or endoscopy ) 


Bilirubin (mg.%) 

SGOT (u/ml.) 

Prolonged prothrombin time 
Albumin (gm.%) 
Hematocrit (%) 

WBC X 10?/cu. mm. 


Steroid group 


Placebo group 


8 9 

47 years 43 years 

25% 44% 

50% 67% 

100% 44% 

33% 50% 

29.1 (8.5-45)t 20.3 (8.8-46) 
127 (31-202) 180 (51-500) 
5.6 (3.4-9) 5.8 (2.7-10) 

2.2 (1-2.9) 2.3 (1.6-2.9) 
32 (26-42) 32 (21-41) 


20 (10.3-36.9) 


20.9 (7.5-43.5) 


445 





* and/or significant asterixis 
t mean (range) 


creatinine greater than 1.5 mg.%, hyper- 
bilirubinemia (greater than 20 mg.% ) and 
prothrombin time prolonged more than 
four seconds over control and unresponsive 
to parenteral administration of Vitamin K. 


The minor criteria included fever not 
obviously secondary to another process, 
WBC greater than 12,000, hepatomegaly 
(span greater than 14 cm.), splenomegaly, 
or liver stigmas (spider telangiectasia, pal- 
mar erythema, ascites, edema, etc.). 


Patients were not considered for the 
study if their SGOT was greater than 500 
but a positive HBAg did not exclude them 
from the study if a percutaneous liver 
biopsy confirmed alcoholic hepatitis. 


Patients were rejected from the study 
if they manifested active gastrointestinal 
bleeding (falling hematocrit, guaiac posi- 
tive stools, hematemesis ), pancreatitis, x-ray 
evidence of peptic ulcer disease, active or 


questionably active tuberculosis, acute in- 
fection, or severe psychiatric disorder. 


Before accepting a patient into the 
study, a senior and junior staff member had 
to agree that the minimal criteria had been 
fulfilled. The patient was then randomized 
into a predetermined code provided by the 
drug manufacturer." Immediately prior to 
randomization, patients were stratified into 
two categories based on the presence or ab- 
sence of criteria permitting hepatic biopsy. 
The purpose of this procedure was to pro- 
vide comparable case material for both 
steroid and placebo control groups. In the 
absence of other contraindications, patients 
with prothrombin times less than four sec- 
onds prolonged were placed in the “Biopsy- 
Feasible” (B.F.) group whether or not they 
agreed to a biopsy. All other patients con- 


* Upjohn Co., Kalamazoo, MI, prepared and sup- 
plied the medications and placebo. 
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TABLE III 
CAUSE OF DEATH OF “BIOPSY-DISALLOWED” 
PATIENTS 
Steroid Placebo 
group group 
Gastrointestinal 
bleeding 3/6 3/6 
Hepatic failure 2/6 — 
Acute 
pancreatitis 1/6 — 
Sepsis — 2/6 
Not specified — 1/6 


stituted the "Biopsy-Disallowed" (B.D.) 
group. 


Following randomization, patients were 
placed on 80 mg. of 6-methylprednisolone 
or equivalent number of placebo tablets 
(or parenteral therapy of the same dosage 
intravenously if gastrointestinal function 
precluded oral intake) for four to seven 
days; the medication was then tapered on a 
flexible schedule with cessation of therapy 
planned for four weeks unless death or 
complications intervened. Both groups re- 
ceived comparable supportive care required 
in hepatic decompensation. All patients 
with positive tuberculin tests were treated 
with INH 300 mg. daily and 50 mg. of 
pyridoxine daily. Informed consent was ob- 
tained for all patients. 


Twenty-seven patients fulfilled these 
criteria and were randomized into steroid 
treatment (12 patients) or placebo (15 pa- 
tients) categories. Ten patients had per- 
cutaneous liver biopsies at selection (B.F. 
group) and the remaining 17 constituted 
the B.D. group. No significant differences 
were noted between steroid treated and 
placebo treated subjects in either the B.F. 
or B.D. stratification ( Table I and Table II, 
respectively ). 
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TABLE IV 
COMPLICATIONS IN “BIOPSY-DISALLOWED” 
PATIENTS 
Steroid Placebo 
group group 
Encephalopathy* 6/8 6/9 
Gastrointestinal 
bleeding 4/8 5/9 
Hepatorenal 
syndrome 3/8 2/9 
Sepsis 2/8 3/9 
Diabetic 
ketoacidosis 1/8 0 


* Includes patients with clinical signs at selection. 


Clinical evaluation was carried out by 
junior staff physicians blinded to treatment 
status of the patients. The following studies 
were performed on initial presentation 
(with serial laboratory and clinical de- 
terminations repeated prior to randomiza- 
tion and at twice-weekly intervals there- 
after): hematocrit, white blood cell count, 
platelet count, prothrombin time, liver 
studies, stool guaiac, urine, sputum and 
blood cultures, tuberculin skin test, chest 
x-ray and upper gastrointestinal series. 


RESULTS 


Over all results indicate that the sur- 
vival rate was 50% (6 of 12 patients) for 
steroid administration and 53% (8 of 15 
patients) for placebo therapy (P > .05). 
One death occurred in the B.F. group 
(10% fatality rate) in a placebo treated 
subject due to massively bleeding esopha- 
geal varices. A steroid treated patient in 
the B.F. group voluntarily withdrew from 
the study after eight days but was retained 
for statistical purposes. By contrast, of 
17 B.D. subjects, five survived for a mor- 
tality rate of 71%. Two of eight patients 
randomized into the steroid group survived 
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TABLE V 


ADRENOCORTICAL STEROIDS IN PATIENTS WITH ALCOHOLIC 
HEPATITIS AND ENCEPHALOPATHY 


Control group 


Steroid group 


Senior 
author Rx 
and No. of No. of No. of No. of Statistical 
reference patients deaths patients deaths significance 
Helman' 6 6 9 l P < 0.01 
Porter? 8 1 8 6 N.S, 
Blitzer10 2 1 3 2 N.S 
Campra® 10 8 8 4 N.S. 
Present study 6 4 6 2 N.S. 
Total 32 26 34 15 P 2«.05 (X = 3.88) 


* We are indebted to Dr. Harold Conn of Yale Medical School and to Pergamon Press for permission 


to reproduce a portion of this material. 


while three of nine survived in the placebo 


group (P > .05). 


There were no significant differences 
in the causes of death in the steroid and 
placebo groups (Table III). Gastrointesti- 
nal bleeding terminating fatally accounted 
for 50% of the mortality in both placebo 
and steroid treated groups. Hepatic failure, 
acute pancreatitis and sepsis were the 
causes of death in the remaining instances. 
Nonlethal complications were similar in 
both groups (Table IV) and included 
hepatic encephalopathy, gastrointestinal 
bleeding, renal failure, sepsis and diabetic 
ketoacidosis. 


Because of the frequency of side-effects 
occurring in the B.D. patients which were 
potentially due to corticosteroids, treatment 
had to be terminated more frequently in 
this group than in the B.F, patients. Only 
three patients remained in the protocol for 
longer than 21 days (one of eight in the 
steroid group and two of nine in the con- 
trol group). The mean duration of treat- 
ment of patients on steroids was 8.5 days 


compared to 16.4 days for those receiving 
placebo. 


COMMENT 


The purpose of this study was to ex- 
amine the value of corticosteroids in the 
treatment of alcoholic hepatitis. While his- 
tological features confirmed the diagnosis 
in the B.F. group, the clinical criteria es- 
tablished for the B.D, group are relativelv 
specific and it is considered unlikely that 
patients with other hepatic diagnoses were 
included in the study. It should also be 
recognized that the protocol in this clinical 
trial clearly excluded milder forms of he- 
patic injury due to alcohol. Since recovery 
is characteristic in this circumstance, a role 
for corticosteroids would be more difficult 
to define. 


It is evident that in the two groups de- 
fined here, steroids had no effect in alter- 
ing mortality or morbidity. In the biopsied 
group, survival does not appear to be the 
appropriate criterion to evaluate therapy 
primarily because of an anticipated favor- 


able prognosis. 
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The nonbiopsied group, as we have de- 
fined it, has a 71% mortality rate occurring 
early in the course of the “treatment phase” 
of the disease. Although the rate of major 
complications was similar in both steroid 
and placebo group, the nature of the com- 
plications in simulating the adverse effects 
of corticosteroids, ie. gastrointestinal 
bleeding and sepsis, rendered the use of 
steroids injudicious. 


Whether steroids may reduce tissue in- 
jury in alcoholic hepatitis remains unclear. 
Evaluation of potential histologic improve- 
ment cannot be easily achieved when 
biopsy is medically precluded at treatment 
onset. Although re-examination of histologic 
changes was initially planned in the B.F. 
group, it became impractical largely due 
to the nature of the patient population. 
Histologic evaluation of percutaneous liver 
biopsies following treatment is subject to 
the limitation of sampling error and the 
variable of recurrent “toxin” exposure. 


The variation in mortality noted in our 
study has been confirmed by others as re- 
viewed by Porter, et al.? Generally, patients 
in whom there is no contraindication for 
liver biopsy have a mortality rate below 
20%, while those in whom percutaneous 
liver biopsy is hazardous have reported 
mortality rates of up to 100%. This suggests 
that the prothrombin time is the most sen- 
sitive laboratory parameter in categorizing 
the patients into a high or low mortality 
group. Nevertheless, in the high risk B.D. 
patients who by definition have prolonged 
prothrombin time the mean prolongation 
was nearly identical for survivors (5.7 sec. ) 
and nonsurvivors (5.9 sec.). 


Four controlled double-blind prospec- 
tive studies have now all concluded that 
there is no evidence that corticosteroids re- 
duce the mortality of severe alcoholic hep- 
atitis. The only study purporting to demon- 
strate an effect of steroids on reducing the 
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mortality of alcoholic hepatitis’ involved a 
small subgroup of 15 encephalopathic pa- 
tients, all of whom were sufficiently com- 
pensated to undergo biopsy, In Table V, 
we have analyzed the data in all controlled 
studies pertaining to the survival rate for 
encephalopathic subjects receiving cortico- 
steroids. The results indicate borderline 
statistical significance for steroid efficacy. A 
large multicenter study group would be de- 
sirable to reinvestigate this problem with 
reference to encephalopathy. The quest for 
a group of patients with moderate severity 
of illness who might benefit from this 
therapy! remains elusive and ill-defined. 
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The activity of two species of bacteria: Acinetobacter anitratum and 
Acinetobacter lwoffii, isolated from jejunum of patients with achlorhydria and 
Reichel-Polya resection towards bile salts was investigated. These species were 
not previously tested from this view point. All strains tested hydrolyzed bile salts; 
conjugates of deoxycholic acid were hydrolyzed more readily than those of 
cholic acid. This feature may be used as a bacteriological taxonomic criterion. 


Bacterial metabolism of bile salts has 
been extensively studied and demonstrated 
using a range of species of strictly anaerobic 
and facultative organisms.1“ 


In a study of 85 patients with achlor- 
hydria and Reichel-Polya resection we have 
isolated by protected jejunal intubation 10 
strains of Acinetobacter lwoffit and four 
strains of Acinetobacter anitratum; car- 
riage of these organisms was associated 
with clinical steatorrhea and the presence 
of free bile acids in the jejunal juice.? Anti- 
biotic treatment suppressed tbe bacterial 
overgrowth, the bile salt metabolism and 
the steatorrhea. To date there have been 
no reports of bile salt metabolism by strains 
of Acinetobacter anitratum and Acineto- 
bacter lwoffii. This paper reports a study 
of these strains for their ability to deconju- 
gate bile salts and also to carry out the 
dehydroxylation of cholic acid to yield de- 
oxycholic acid. 


* Institute of Medicine and Pharmacy, Third 
Medical Clinic. 

t Institute of Public Health and Medical Re- 
search. 


MATERIALS AND METHODS 


Bile salis:—The bile salts used (from 
Maybridge Chemical Company, England) 
were glycocholic, glycodeoxycholic, tauro- 
cholic and taurodeoxycholic acids. Their 
purity was checked by thin-layer chroma- 
tography as described below. 


Analytical methods:—Bile acids and 
salts were analyzed by thin-layer chroma- 
tography (TLC) on silica gel G plates 
(Merck), 0.25 mm. thick, developed 
with iso-octane:isopropylether: glacial acetic 
acid:isopropanol (2:1:1:1) and localized 
by spraying with a 10% ethanolic solution 
of phosphomolibdenic acid and heating at 
115° C for 15 minutes. 


Bacterial strains:—The strains tested 
included four of Acinetobacter anitratum 
(Bacterium anitratum) and 10 of Acineto- 
bacter lwoffii (Mima polymorpha), identi- 
fied according to Gilardi’s scheme using a 
complex of morphological and biochem- 
ical characteristics.* * Cultures were main- 
tained on gelose. 
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Fig. 1—Thin-layer chromatographv of the cul- 
tures supernatant (Acinetobacter lwoffii). 
l. Standard; 2. Taurodeoxycholate; 3. Gly- 
cocholate; 4. Glycodeoxycholate; 5. Tauro- 
cholate. 


Assay technic:—The organisms were 
grown in glucose broth containing 0.2% 
bile salt for 24 hours at 37° C, then 250 
microl was applied to a TLC plate and 
analyzed. In addition washed cell suspen- 
sion of four strains of Acinetobacter lwoffii 
were assayed, Organisms were grown in 
glucose broth for 24 hours at 37? C, har- 
vested by centrifugation and resuspended 
in saline (50 mg. wet weight/m. saline). 
From this suspension 0.5 ml. was incu- 
bated with an equal volume of a 1% solu- 
tion of bile salt for 24 hours at 37? C. then 
analyzed by TLC. 


RESULTS 


All four strains of Acinetobacter ani- 
tratum hydrolyzed all four bile salts. The 
conjugates of deoxycholic acid were hy- 
drolyzed more readily than those of cholic 
acid; taurine and glycine conjugates were 
hydrolyzed equally readily. 


Similarly, all 10 strains of Acinetobacter 
lwoffii hydrolyzed conjugates of deoxy- 
cholic acid. Only six of 10 strains were 
also able to hydrolyze cholic acid conju- 
gates. The hydrolysis was accompanied by 
7-alpha-dehydroxylation of the released 
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Fig. 2—Thin-layer chromatography of the cul- 
ture's supernatant (Acinetobacter lwoffii— 
washed and resuspended cells). 

1. Standard; 2. Taurodeoxycholate; 3. Gly- 
cocholate; 4. Glycodeoxycholate; 5. Tauro- 
cholate. 

In Column 3 unidentified metabolite with 
an Rf close to that of glycodeoxycholic 
acid. 


cholic acid to yield deoxycholic acid. The 
remaining four strains were inactive against 
cholic acid substrates (Fig. 1). 


These four strains were therefore 
assayed as washed cell suspensions, Under 
these conditions they hydrolyzed all four 
substrates; further an unidentified metabo- 
lite ( with an Rf close to that of glycodeoxy- 
cholic acid) was produced from glycocholic 
acid (Fig. 2). 


COMMENT 


There have been no reports in the 
literature on the metabolism of bile salts 
by Acinetobacter anitratum and Acineto- 
bacter lwoffii, although this reaction has 
been extensively investigated with other 
organisms*'? beginning with Norman's and 
Bergstrom's research.!” 14, In 1965, Kalser, 
et al isolated some bacterial species be- 
longing to the genus Herellea (Acineto- 
bacter) from the human small intestine! 
but their behavior against bile salts was not 
described. The two species described in this 
paper were present in high numbers 


452 


(109-105 organisms/ml.) in the jejunum of 
patients with achlorhydria and Reichel- 
Polya resection. 1% They were always as- 
sociated with the presence of free bile 
acids in the jejunal juice and with clinical 
steatorrhea. Oral antibiotic therapy sup- 
pressed the bacterial growth and steator- 
rhea and normalized the bile salt metabo- 
lism in the jejunum.** The results reported 
in this paper are therefore consistent with 


the clinical findings. 


All of the 14 strains were more active 
against deoxycholic acid conjugates than 
against those of cholic acid. Indeed, four 
strains of Acinetobacter lwoffii showed no 
activity against cholic acid conjugates in 
growing cultures, although washed cell 
suspensions were active. Possibly the grow- 
ing culture assay system tests only the 
enzyme activity in the culture supernatant 
and in these strains the enzyme active on 
cholic acid conjugates is strongly cell- 


bound. 


Since all 14 strains were active in bile 
salt hydrolysis we suggest that this charac- 
teristic be tested as a possible taxonomic 
criterion, since to date there have been no 
reports of other gram-negative nonspore- 
forming aerobic organisms (such as entero- 
bacteria) carrying out this reaction, 
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Vibriocidal Antibody Titer Rise After Rectal or Anal 
Administration of Vibrio Cholerae in Dogs 


DAVID R. NALIN, M.D.* 
Baltimore, MD 
ANSARUDDIN AHMED, M.B.B.S.7 


Dacca, Bangladesh 


In many developing countries anal ablution with surface water is a daily 
habit. This water is heavily contaminated with microbes, raising the possibility 
that anal contamination may lead to immune responses. This hypothesis was ex- 
perimentally tested in 21 dogs by anal or rectal application of Vibrio cholerae 
suspension, V. cholerae was recovered from rectal swab cultures for a mean of 
one day after rectal contamination and 2.5 days after anal application (P < .02). 
Significant increases occurred in the geometric mean titer of serum vibriocidal 
antibody; this suggests the need for study of the possible role of anal ablution 
in maintaining serum vibriocidal antibody levels in endemic cholera areas. 


INTRODUCTION 


In many developing countries it is cus- 
tomary to wash or immerse the anal area 
in surface water after defecation.'? The 
water used for this purpose usually con- 
tains many microbes, including pathogenic 
bacteria. The possible significance of this 
habit in regard to pathogenesis or immune 
status has not been studied in man but in 
birds aboral contact with environmental 
antigens stimulates immune responses* and 
the vent has long been used in veterinary 
medicine to immunize fowl using live 
laryngotracheitis virus? If mammals also 
respond immunologically to aboral contact 
with pathogens, then anal contamination 
might lead to immune responses and in- 
creased herd immunity. To test this hypo- 
thesis experimentally, the serologic re- 
sponse to anal and rectal contamination 
with Vibrio cholerae was studied in dogs. 


* Assistant Professor of Medicine and Patho- 
biology, Johns Hopkins Center for Medical Re- 
search; Assistant Professor of Medicine, University 
of Maryland. 

t Immunologist, Cholera Research Laboratory, 
Dacca, Bangladesh. 


MATERIALS AND METHODS 


Adult Bangladesh pariah dogs were 
fasted overnight and anesthetized with 20 
mg./kg. of intravenous sodium pentobar- 
bital. After performing a venipuncture to 
obtain blood for serum antibody, and ob- 
taining a rectal swab for culture, a 500 ml. 
saline enema (150 mmol/l. NaCl) was 
given, and then vibrios were administered 
by one of three procedures, described as 
follows. In Procedure A, 50 ml. of 12-hour 
unshaken broth culture of V. cholerae Inaba 
569B (a laboratory strain originally ob- 
tained from a cholera patient) was given to 
seven dogs via sterile catheter advanced 
5 cm. into the rectum. The inoculum con- 
tained 10!? cells grown in 1% trypticase 
1% NaCl medium.* In Procedure B, seven 
other dogs received (by the same route) 
100 ml. of 12hour unshaken alkaline 
(pH 8) 1% peptone water cholera culture 
of the same organism ( 2 X 10? cells) plus 
100 ml. Syncase medium.” The strain and 
the inoculum procedures used were chosen 
because they are known to induce cholera 
in dogs when delivered into the small 
bowel.5 In Procedure C, 1 ml. of V, cholerae 
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TABLE I 


Days or POSITIVE CULTURE AFTER DAY OF PROCEDURE (X + S.E.M.) 


A OANA LALA 


Day of procedure 


A 


454 
Procedure 
1 11 
13 + 0.3 — 
B 1.0 + 0.2 09 + 03 
C 23 + 0.4 LS = DÀ 


34 45 





— 2.6 + 0.2 


A A E Aaa 


Mean number of days on which rectal swab cultures were positive, starting after the day on which 


procedures A, B or C were performed (Range of positivity 
mean duration of positive cultures of seven dogs. 


suspension (2 X 10° cells) grown in the 
alkaline peptone water medium was ap- 
plied in droplets to the external anal epi- 
thelium of seven additional dogs. Vibrio 
suspension was drawn inwards during anal 
contraction and relaxation, thereby con- 
tacting the mucosa. 


Dogs regained consciousness in meta- 
bolic cages in which feces passed through 
a grill to trays beyond reach of the ani- 
mals. Water was always available but food 
was given starting 24 hours after the pro- 
cedures and was removed if not promptly 
consumed, Due to the period of fasting, de- 
fecation was usually delayed until the third 
day after the procedures, by which time 
rectal swab cultures were usually negative 
for V. cholerae (Table 1). Cages were fre- 
quently checked and cleaned to prevent 
coprophagy, which was not seen to occur. 


Additional rectal swab cultures were 
obtained immediately after the procedure 
and then daily, until two consecutive cul- 
tures showed no V, cholerae. Tellurite-im- 
pregnated swabs were dipped in alkaline 
bile-peptone enrichment medium before 
swabbing. Cultures were plated on selective 
thio-sulphate citrate bile salts agar” (TCBS) 
directly and also after six and 18 hours in- 
cubation at 37° C in alkaline bilepeptone 
water enrichment medium, Procedure A 


0-5 days). Each number represents the 


was repeated after 34 days and procedures 
B and C were repeated after 11 days. Pro- 
cedure C (anal application) was again re- 
peated at 45 days (Table 1). 


Sera were obtained from blood col- 
lected by venipuncture at intervals after the 
procedure (Fig. 1). Inaba and Ogawa vi- 
briocidal titers of serial serum dilutions, 
starting with 1:20 diluted serum, were meas- 
ured in triplicate by a standard method de- 
veloped at the laboratory.'? All specimens 
were titered simultaneously on three ocea- 
sions. Antitoxin was measured by a passive 
hemagglutination method." 


RESULTS 


Initial rectal swabs were vibrio-nega- 
tive but V. cholerae, confirmed by agglu- 
tination with type-specific sera, was re- 
covered from all cultures taken after the 
experimental procedures and from cultures 
taken one to three days later in most dogs, 
and five days later in one dog (Table 1). 
Vibrios were recovered longer after anal 
application than after rectal administration 
(P < 0.02, Table I). Duration of positive 
culture did not change significantly when 
the procedures were repeated. No animal 
developed diarrhea, One dog (Procedure B) 
died of nondiarrheal causes after two 
weeks. 
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Fig. 1—Reciprocal geometric mean of triplicate 
serum titers of vibriocidal antibody of dogs 
demonstrating a threefold or greater anti- 
body titer after rectal or anal vibrio 
inoculation. 


Significant vibriocidal activity was 
present in dilutions of most initial sera. 
Average base line geometric mean serum 
vibriocidal titers (expressed as reciprocal 
serum dilutions showing activity) were 136 
(Inaba; range:40-420) and 446 (Ogawa: 
range:40-2560). These base line titers 
probably reflect nonspecific cross-reacting 
antibody, since similar titers occur in 
United States dogs.'? 


Geometric mean Inaba vibriocidal anti- 
body titers rose significantly in groups A 
(first challenge) and C by the tenth day 
after Procedures A and C and declined 
thereafter (Fig. 1). No significant rise oc- 
curred when Procedure A was repeated 
after 34 days. Serum antitoxin was meas- 
ured after Procedure A and showed no 
change; therefore, the test was not repeated 
in the remaining dogs. 
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COMMENT 


The findings that aboral contact with 
V. cholerae, while incapable of causing 
canine cholera, produces a serum antibody 
response, suggests the possibility that en- 
vironmental pathogens may induce immune 
responses after contact with anal or rectal 
mucosal immunocytes, and offers a possible 
mechanism for maintenance of vibriocidal 
titers in endemic areas. 


In human volunteers, no infections or 
vibriocidal titer changes developed after 
ingestion of up to 108 live V. cholerae or- 
ganisms without prior neutralization of the 
highly vibriocidal gastric acid.131% Since 
surface water V. cholerae counts in en- 
demic areas are very low, ingestion even of 
several liters of water daily would be un- 
likely to provide enough V. cholerae to 
generate an immune response. 


Clinical infection rates and immune 
responses increase when gastric acid is ab- 
sent or is neutralized with NaHCO,,**** 
and hypochlorhydria does exist in endemic 
cholera areas! but seems unlikely to ac- 
count for the vibriocidal titer rises ob- 
served there annually in 2796 of chil- 
dren.17-18 Since most individuals are normo- 
chlorhydric,!? it is not easy to explain how 
oral ingestion of V. cholerae alone can en- 
tirely account for the maintenance of signi- 
ficant vibriocidal titers by 90% of the 
population by the age of puberty.**** Con- 
tact between V. cholerae and the anal mu- 
cosa by-passes the vibriocidal gastric acid 
barrier, so that surface water V. cholerae 
counts would appear more likely to induce 
a vibriocidal titer rise after aboral con- 
tact than after oral ingestion, This sug- 
gests the need for field study of the rela- 
tive importance of oral and aboral routes 
in the maintenance of antibodv titers 
against V. cholerae. 


The short period of recovery of vibrios 
after rectal inoculation may be due to the 
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effects of competing microbial flora on vi- 
brio survival in the rectum. The survival of 
vibrios for several days after anal applica- 
tion is of interest, because it suggests that 
the surveillance practice of intensive rectal 
swab field surveys for inapparent infec- 
tions” may sometimes detect anorectal con- 
tamination rather than actual infection. 
This possibility is consistent with a report 
that no vibrios could be detected in stools 
after purging of 46% of individuals from 
whom a positive rectal swab culture for 
V. cholerae had been obtained.” 
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Barrett’s Esophagus 
CLINICAL REVIEW or 26 CASES 
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Barrett's esophagus was diagnosed in 26 men in a five-year period by demon- 
strating esophageal specialized columnar epithelium in target biopsies obtained 
at endoscopy or in peroral suction biopsies of the esophageal mucosa. The 
clinical, radiologic and manometric features of these patients were reviewed 
retrospectively. Esophageal lesions associated with this epithelium included 
distal and midesophageal strictures and ulcers, alone or in combination, or 
simply esophagitis. One patient had an associated adenocarcinoma. Twenty of 
26 (77% ) had heartburn or regurgitation, 16 (62% ) had easily elicited reflux 
of barium while supine and 16 of 17 tested had lower esophageal sphincter 
pressure in the incompetent range. Ninety-six percent had one or more of 
these parameters positive. This series demonstrates a wide spectrum of esopha- 
geal lesions in Barrett’s esophagus, and supports the concept that this lesion 
occurs as a consequence of gastroesophageal reflux and erosive esophagitis. 
The case of adenocarcinoma in this series adds to the concern that the columnar 


lined lower esophagus may be a premalignant lesion. 


INTRODUCTION 


In 1970 Trier established strict his- 
tological criteria for the specialized colum- 
nar epithelium found in Barretts esopha- 
gus." From 1971 through 1975, we made a 
careful search of esophageal mucosal biop- 
sies submitted for histologic diagnosis by 
the gastroenterology residents in our hos- 
pital. Esophageal biopsies from 26 patients 
conformed to the histologic criteria of Trier 
and in a retrospective manner the clinical 
findings were assessed and form the basis 


From the Gastroenterology Section, Medical 
Service, Boston Veterans Administration Hospital, 
Boston University School of Medicine, Radiology 
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Tufts University School of Medicine. 
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of this report. The radiologic findings from 
these cases are presented in greater detail 
in a separate report.” 


METHODS 


Twenty-six patients seen on the Med- 
ical Service of the Boston Veterans Ad- 
ministration Hospital were diagnosed as 
having Barretts esophagus by establishing 
the presence of a specialized columnar epi- 
thelium lining the lower esophagus.! Fol- 
lowing this histologic identification, the 
clinical, radiological, endoscopic and mano- 
metric data were collected and analyzed 
retrospectively. As part of their clinical 
evaluations, the patients had been studied 
with barium contrast radiological examina- 
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Fig. 1B Fig. 1C 


Fig, 1~Photomicrographs of a peroral suction-biopsy of esophageal mucosa from Case 19 showing 
specialized columnar epithelium. The biopsy was obtained from the body of the esophagus 


distal to the mid esophageal stricture and ulcer. 


A. Low magnification showing villous-like 


folds and deep glandular pattern (hemotoxylin and eosin, original magnification x40). B, High 
magnification of surface epithelium showing mucus-secreting columnar epithelium interspersed 
with tvpical goblet cells ( Hematoxylin and eosin, original magnification x200). C. High magni- 
fication of glandular area showing mucus cells. Parietal or chief cells were not seen in the glands 
(Hematoxylin and eosin, original magnification x200). 


tions of the upper gastrointestinal tract, 
esophagogastroscopy using an Olympus 
end-viewing fiberoptic endoscope and cyto- 
logical examinations. Seventeen patients 
had esophageal manometry using a triple 
lumen catheter system (tubes 1.4 mm. in 
internal diameter) perfused with water 
(1.2 ml/min.) with intraluminal pressures 
transmitted to Sanborn 267A external trans- 
ducers. Pressures were recorded in mm. Hg. 
with the mean gastric fundic pressure used 
as the zero reference point.’ 


Twenty-three of 26 patients had target 
biopsies of the esophageal mucosa obtained 
under direct vision at endoscopy. In 20 pa- 
tients an additional 65 biopsies were ob- 
tained from the esophagus and proximal 
stomach serially at measured distances from 
the teeth using a multipurpose suction 
biopsy tube (Rubin tube).* The biopsies 
were fixed in either formalin or Bouin's solu- 
tion, embedded in paraffin and sectioned 
serially at 4-64. Sections were stained 
with hematoxvlin and eosin. Histological 
preparation of some of the peroral biopsies 
was kindly performed by Dr. Jerry E. Trier, 
then at the Boston University Medical Cen- 
ter. 


Histologic criteria:—The biopsies diag- 
nosed as specialized columnar epithelium 
had the following morphologic features 
when examined with the light microscope: 
l. villous-like folds or projections into the 
esophageal lumen; 2. a lumenal surface 
lined by columnar epithelial cells, the apices 
of which contained mucous secretory 
granules; 3. intestinal type goblet cells in- 
terspersed among the surface epithelial 
cells and 4. mucosal glands containing 
mucous cells and goblet cells! (Figs. 14, 
1B and 1C). 


Paull, et al have recently expanded the 
histological criteria for Barrett's esophagus 
bv documenting that some patients with 
mid esophageal strictures have, in a ddition 
to specialized columnar epithelium, gastric 
fundic-type and ;unctional-tvpe epithelium 
occurring above the lower esophageal 
sphincter (LES). In our cases biopsies 
were taken in a clinical setting, either under 
direct vision or with the Rubin tube at 
measured distances from the incisor teeth; 
biopsies were not taken with simultaneous 
localization of the LES. Thus, patients in 
whom we found only junctional-type or gas- 
tric fundic-type epithelium were not in- 
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Fig. 2—Photomicrographs of punch biopsy ob- 
tained from the distal esophagus from 
Case 18. This section demonstrates a junc- 
tion between specialized columnar epi- 
thelium (to left of arrow) and junc- 
tional-type epithelium (Hematoxylin and 
eosin, original magnification x100). 


cluded in this case review, as it was not 
certain whether the biopsies had been 
actually taken from the distal esophagus or 
had been taken from the gastroesophageal 
junction or gastric fundus. Biopsies from 
two of our patients (taken at 35 cm. from 
the incisor teeth), straddled a border of 
specialized columnar epithelium and junc- 
tional-type epithelium, clearly demonstrat- 
ing their distinguishing histological fea- 
tures (Fig. 2). 


RESULTS 


A summary of pertinent findings for 
the 26 patients are presented in Tables 1 


and II. 


Clinical features:—Dysphagia for solids 
was the presenting complaint in 21 patients, 
and was accompanied by odynophagia in 
four. Twelve patients had dysphagia for 
less than six months, whereas in nine dys- 
phagia and esophageal strictures occurred 
from one to 20 years prior to our diagnosis 
of Barretts esophagus. Three patients 
(Cases 5, 8, 15) had had previous surgical 
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repairs of hiatal hernias. Eighteen patients 
reported heartburn, four judged to be a 
severe and daily symptom and 13 as a mod- 
erate and less frequent symptom. Eleven 
patients had frequent or occasional regurgi- 
tation of food or liquid. In summation, 20 
patients had definite heartburn, regurgita- 
tion, or both, whereas six reported neither 
symptom. 


Two patients, Cases 1 and 4, devel- 
oped esophageal strictures while in the hos- 
pital, demonstrated by serial barium swal- 
low and endoscopic examinations over 
periods of 12 and 43 days. Both patients 
had prolonged nasogastric intubation early 
in their hospital courses, and both devel- 
oped severe hemorrhagic esophagitis and 
very narrow distal strictures. It is not 
known in either case whether the columnar- 
lined lower esophagus was present before 
the hemorrhagic esophagitis or developed 
subsequent to it. 


Radiological feature s:—Esophageal 
strictures and ulcers, either in combination 
or alone, were the principal radiologic find- 
ings (Table I). Twenty-one patients had 
strictures, seven in the mid esophagus and 
14 in the distal esophagus, Fourteen pa- 
tients had distinct esophageal ulcers: four 
in association with mid esophageal stric- 
tures, eight with distal strictures (Fig. 3) 
and two without concomitant strictures. 
Eighteen patients had mucosal irregularity 
or nodularity in the distal esophagus that 
suggested superficial ulcerations or inflam- 
matory changes. 


Hiatal hernias were detected in 20 
patients, and easily demonstrated gastro- 
esophageal reflux of barium while in the 
supine position (with neither abdominal 
compression nor water siphon) occurred in 
16. Seven patients, six of whom had distal 
esophageal strictures, had radiological evi- 
dence of duodenal ulcer disease, and one 
patient had an antral ulcer, 
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TABLE II 


ASSESSMENT OF REFLUX PARAMETERS IN 26 PATIENTS WITH BARRETT'S ESOPHAGUS 


Endoscopic- 
Historical Radiologic histologic Manometric 
Case Heartburn Regurgitation Hiatus Barium Esophagitis LES pressure 
(— to ++)* | (— to ++)* | hernia reflux (— to ++)** (mm. Hg.) 
l + + + + ++ 3-10 
2 — -+ + + + ND 
3 + — + + + ND 
4 — — — — ++ ND 
5 + + + + + 3-5 
6 + = + — + 2-41 
7 ++ ++ + + -— ND 
8 - -— + + ++ ND 
9 ++ - + -— — 5-8 
10 + a + - T 5-8 
11 — T + + ++ 2-3 
12 - s + + ++ ND 
13 — - + + + 2-7 
14 + + + 4 ++ 3-6 
15 + — — — _ 3-6 
16 = — — + + 3-6 
17 ++ + — — - 5-8 
18 + + + + + 5-7 
19 op + + + T 3-7 
20 + - + > + ND 
21 — — t + ++ 3-101 
22 + — + — ++ 2-5 
23 + — + — + 3-10 
24 + — + + ++ 3-6 
25 + — — — + 9-17 
26 + + + — — ND 
Total 
positive 18 A 21 16 23 16/17 
& a 


++ symptom occurs daily 
+ symptom occurs less than daily 
— symptom does not occur 

ND + not done 


Endoscopic features: —The findings at 
endoscopy correlated closely with the 
x-rays. Nineteen patients had strictures lo- 
cated 20-40 cm. from the incisor teeth. In 
two cases where radiographic narrowing 
was noted on barium swallow, no stricture 
was noted at endoscopy. These patients 
had deep ulcers on the distal esophagus in 
areas of severe esophagitis. Only nine of 14 
radiologically detected ulcers were seen at 
endoscopy, due to the inability to pass the 
endoscope into the associated stricture. 
Esophagitis was present in 22 patients, 
varying in severity from the occurrence of 


++ purulent exudates 
+ erythemea, friability; 
polymorphonuclear leucocytes in biopsies; 
— no inflammation 


t nonspecific 
motility disorder 
(see text) 


erythema and moderate friability (12 pa- 
tients) to purulent exudates and multiple 
superficial ulcerations (10 patients) (Ta- 
ble IL). In Cases 25 and 26, junctions in 
the mid esophagus between squamous epi- 
thelium (light pink in color) and columnar 
epithelium (deeper pink) were apparent to 
the endoscopist. 


Histologic features:—The histologic 
features diagnostic of esophageal special- 
ized columnar epithelium are described un- 
der Methods. Positive biopsies were found 
from 20-35 em. from the incisor teeth. 
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3—Barium swallow examination from Case 9. 
Mucosal views of the distal esophagus 


Pig, 


show an angular ulceration measuring 
15 x 7 mm. (arrows). A hiatus hernia is 
also visible. Free gastroesophageal reflux 
was noted fluoroscopically, 


Typically, the proximal extent of the spe- 
cialized columnar epithelium was either at 
or just below the level of the strictures and 
ulcers, with inflammatory or granulation 
tissue at these lesions separating proximal 
squamous epithelium from distal columnar 
epithelium. To the best of our knowledge, 
the columnar lining was continuous in its 
distribution from its proximal margin to the 
gastroesophageal junction” Polymorphonu- 
clear leucocytes commonly found 
within both squamous and columnar epi- 
thelia and the degree of inflammation in 
the biopsies generally corresponded to the 
degree of esophagitis noted at endoscopy 
(sub yective evaluations). Those patients 
with distal esophageal lesions (Cases 1-13, 
21-25) appeared to have severe 
esophagitis at endoscopy and by biopsy 
than did patients with mid esophageal stric- 
tures (Table II). 


were 


more 


Manometric features;!—Seventeen pa- 
tients had manometric studies of the 
esophagus. Using LES pressures of less than 
10 mm. Hg. as the criteria for sphincter in- 
competence, 16 of 17 were incompetent.? 
One patient had a LES pressure of 9-17 
mm. Hg. Two patients had nonspecific 
motility eee ee in the body of the esopha- 
gus, characterized by postswallowing in- 
creases in pressure which were peristaltic 
but which were of decreased amplitude and 
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duration. Upper esophageal sphincter and 
pharyngeal function were normal in all 
patients. 


long-term 





Therapy and course: —The 
treatment and the clinical courses of ; 
tients in this series, in regard both to the 
prope of en BEER ies eS to 
lesions in ta ee will be "lea i 
with in subsequent studies. In brief, initial 
therapy included antacids, elevation of the 
head of the bed and bouginage of strictures. 
Eight patients have required repeated bow- 
ginage at intervals from three davs to four 
months, four patients have had surgical re- 
pairs of hiatal hernias with fundoplications, 
and one patient had resection of a stricture. 
The patient with adenocarcinoma under- 
went partial esophagectomy and esophago- 
gastrotomy but died of recurrent disease 18 
months after presentation. 


COMMENT 


The 26 patients with Barretts esopha- 
gus presented in this series demonstrate a 
variety of radiologic and endoscopic lesions. 
These included not only the midesophageal 
strictures and esophageal ulcers character- 
istically described in Barretts esophagus 
but also distal strictures and, simply, distal 
esophagitis. Since dysphagia was the prin- 
cipal complaint in 21 patients, the high 
number of strictures actually 
estimate the frequency of strictures in pa- 
tients with Barrett's esophagus. Indec ds 
the two patients who developed strictures 
in the hospital, prolonged nasogastrie in- 
tubation have accelerated stricture 
formation. Additionally, as in Cases 23, 24 
and 25, specialized columnar epithelium 
may occur with only esophas agitis in p jatients 
whose only symptoms many be heartburn or 
regurgitation. Nevertheless, the data from 
our patients and from those in other series, 
indicate that most patients with Barretts 
esophagus have esophageal lesions that are 


mav OVOr- 


may 
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associated with severe erosive esopha- 
gitis 6-10 


The concept that Barrett’s epithelium 
develops as a consequence of acid-peptic 
reflux is supported by the data in this retro- 
spect study. Twenty of:26 patients (77% ) 
had heartburn, regurgitation or both, 16 of 
26 (62%) had easily elicitable gastro- 
esophageal reflux of barium while supine 
and 16 of the 17 tested (94% ) had a mano- 
metrically documented incompetent LES. 
In total, 25 of 26 (96% ) had at least one 
of these manifestations commonly associ- 
ated with gastroesophageal reflux. The pa- 
rameters used to diagnose gastroesophageal 
reflux in our patients are relatively insensi- 
tive when compared to direct measure- 
ment of intralumenal esophageal pH.! 1? 
These tests are usually positive, however, 
when unequivocal and consequential reflux 
occurs'* and LES pressure is clearly an im- 
portant determinant of gastroesophageal re- 
flux.!? 


In our retrospective case analysis, we 
have not determined whether patients with 
Barrett's esophagus have more severe reflux 
than do other patients with reflux esopha- 
gitis, nor whether our patients have signifi- 
cant nocturnal reflux while supine, a factor 
that may be important in the development 
of esophagitis.** Additionally, we have not 
explored the possibility that acute inflam- 
mation has lowered LES pressure in these 
patients, an interesting experimental obser- 
vation that has been made in cats.!^ More- 
over, since some patients with Barrett's 
esophagus have gastric fundic-type epi- 
thelium above the LES, acid-peptic secre- 
tion in those cases may initiate or enhance 
esophagitis.” 16. 17 


Paull, et al * in their careful histological 
study have documented the histological 
spectrum of esophageal columnar epi- 
thelium in Barretts esophagus, greatly 
clarifying previous controversy in this area. 
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Specialized columnar epithelium, which we 
utilized for our diagnoses, was found distal 
to mid esophageal strictures in nine of 12 
of Paull’s patients and always occurred 
proximal to the other types of columnar 
epithelium found in the esophagus. There- 
fore, endoscopic biopsies obtained within 
or just distal to strictures and ulcers usually 
will contain specialized columnar epi- 
thelium and will confirm readily the diag- 
noses of Barrett's esophagus. 


The origin or mode of development of 
Barrett's epithelium is not known. Bremner, 
et al^ based on studies of experimental 
reflux in dogs, postulate that proximal mi- 
gration or “creeping substitution” of junc- 
tional epithelium into areas of erosive eso- 
phagitis is the mechanism for the columnar- 
lined lower esophagus, Adler and co-work- 
ers, from a clinicopathological study of 11 
patients* and from a large autopsy series,!? 
suggest that Barrett's epithelium originates 
from superficial mucous glands found in the 
lamina propria of the esophagus, which re- 
place eroded squamous epithelium, More 
recently, Hamilton and Yardley have cem- 
onstrated the development of cardiac-type 
epithelium and in some cases specialized 
columnar epithelium, in the distal esopha- 
gus of patients with esophagogastrostomies 
and marked reflux.* Thus with acid-peptic 
reflux and erosion of esophageal squamous 
epithelium, several types of columnar epi- 
thelium may develop, perhaps regenerating 
from different origins (gastric cardia or 
esophageal submucosal glands), and per- 
haps with the potential to change histolog- 
ically. 


The frequency of alcohol abuse in this 
series (15 of 23) is high but is not neces- 
sarily unusual for middle-aged veteran men 
admitted to our hospital. The prevalence of 
alcohol abuse for patients with Barrett’s 
esophagus has not been reported in other 
series. We have collected a large number 
of cases of Barrett's esophagus in a five-year 
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period in a hospital which treats many al- 
coholics and we have continued to diag- 
nose Barretts esophagus in alcoholic men. 
Thus, it is only speculative that alcoholism 
may contribute to the pathogenesis of this 
lesion, perhaps doing so by adversely af- 
fecting LES pressure or esophageal motil- 
ity," or by enhancing the development of 
esophageal erosions. 


adenocarcinoma 


Esopha geal OCCUIS 
in  Barrett's esophagus and it has 
been su ggested that the columnar- 


lined lower esophagus may be a premalig- 
nant lesion.?225 Indeed, Naef, et als large 
retrospective series indicates a prevalence 
of adenocarcinoma arising within the col- 
umnar lined esophagus of close to 1046.25 
Of clinical importance is that in Case 26, 
the malignant stricture was located near the 
gastroesophageal junction, 10 cm. below the 
squamo-columnar junction in the mid 
esophagus. Thus, the suspicion for malig- 
nancy must be very high when strictures 
arise within esophageal columnar epi- 
thelium. It is not known, however, whether 
patients with Barretts esophagus actually 
do have a greater risk for carcinoma than 
other patients with reflux esophagitis, 


Despite the distinctive histologic ap- 
pearance of specialized esophageal colum- 
nar epithelium, the results from our retro- 
spective review indicate that  Barrett's 
esophagus perhaps best be considered as 
part of the spectrum of reflux esophagitis 
rather than as a separate clinical entity. 
Certainly, treatment of these patients, 
whether medical or surgical, is directed 
against acidpeptic reflux. Why some pa- 
tients with reflux develop this columnar epi- 
thelium, where it originates, and whether it 
indeed represents a premalignant lesion, are 
questions yet to be answered. 


J. A, H. 

V. A. Hosp. 

150 S. Huntington Ave. 
Boston, MA 02130 
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Mucoepidermoid Carcinoma of the Esophagus 
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The esophageal tumor which occurred in a 53-year old female and was his- 
tologically similar to the salivary mucoepidermoid carcinoma, showed local 
invasion at autopsy. No distant metastasis was noted. Our literature review 
showed invasive and metastatic nature of the tumor. Submucosal location of 
the tumor in our case supported the proposed origin of the neoplasm from 


the esophageal gland. 


Despite the relatively frequent occur- 
rence of mucoepidermoid carcinoma in the 
major and minor salivary glands,’ its occur- 
rence in the esophagus has been reported 
on only a few occasions.** In seven previ- 
ously reported cases, postmortem exami- 
nation was performed on two cases and the 
tumor shown to be locally invasive,* or 
widely metastatic? 5 From the reported 
cases in the literature, postoperative survi- 
val time varied from two days to 14 years 
and it has been considered very difficult to 
predict the prognosis of this tumor. 


We recently had an opportunity to per- 
form an autopsy on a case of unoperated 
mucoepidermoid carcinoma of the esopha- 
gus which occurred in a 53-year old Japa- 
nese female. Our present report is aimed at 
contributing an additional case to the 
sparse literature and brief clinicopatholog- 
ical review of the previously reported cases. 


” Department of Pathology, Tokai University 
School of Medicine. 

t Endoscopic Center, Tokai University School 
of Medicine. 


This was the third reported autopsy case 
and the first unoperated case of the muco- 
epidermal carcinoma of the esophagus in 
the literature. 


Case History 


A 53-year old Japanese female was ad- 
mitted to the hospital on 27 September 
1976. She had a two-month history of dys- 
phagia and marked weight loss. On admis- 
sion, she showed severe emaciation and de- 
hydration. AII laboratory data were within 
normal limits. Esophageal roentgenograms 
and fiberscopy were performed the day 
following admission and a constricting 
lesion was found in the esophagus, 26 cm. 
from the incisor teeth. At the same time, 
biopsy was done and a diagnosis of 
squamous cell carcinoma was made. Pre- 
operative irradiation (total 4,000 rads) was 
performed and the tumor was significantly 
decreased in size, But she had not obtained 
sufficient recovery of a nutritional state, so 
that the radical operation was not per- 
formed. 
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Fig, l—Gross photograph of the esophageal pri- 
mary tumor. Annular and indurated tumor 
(T) narrowed the esophageal lumen. 


Approximately one month after hospi- 
talization, she developed acute broncho- 
pneumonia with abscess formation and then 
pursued a downhill course. The patient 
finally expired on 1 November 1976. The 
duration from the onset of dysphagia to 
death was 3.5 months. Án autopsy was per- 
formed. 


PATHOLOGICAL FINDINGS 


Gross features of the esophageal 
tumor:—The main esophageal tumor was 
located 8 cm. above the esophagogastric 
junction and measured 4 cm. in length. 
The tumor was annular, indurated and the 
mucosal surface was ulcerated. The eso- 
phageal lumen at the tumor was extremely 
narrowed (Fig. 1), Section through the 
tumor showed thickened and fibrotic 
esophageal wall. 


Light microscopic features of the 
esophageal  tumor:—Routinely processed 
sections showed the tumor to be composed 
of many nests of relatively uniform focally 
keratinizing squamous epithelial cells ad- 
mixed with frequent glandular or some- 
times cystic structures lined by flattened or 
cuboidal epithelial cells (Figs. 2 and 3). 
These glandular elements of the tumor 
contained Alcian blue and mucicarmine 
positive mucin. The neoplastic cells invaded 
muscle layer and focally reached the ad- 
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Fig. 2—Light microscopically, the primary tumor 
resembled mucoepidermoid carcinoma of 
the salivary gland characterized by mix- 
ture of focally cystic glands and keratin- 
izing squamous cells (Hematoxylin and 
eosin, original magnification x300 ). 





3--The primary tumor occasionally showed 
predominant squamous pattern with many 
squamous pearls ( Hematoxylin and eosin, 
original magnification x300). 


ventitia. The tumor cells also infiltrated 
among the smooth muscle fibers along the 
muscle laver for approximately 4 cm. in 
length. 


Other autopsy findings:—Direct exten- 
sion of the tumor, which formed a 2 cm. 
cystic cavity, was noted between the esopha- 
gus and trachea. No other metastatic lesion 
was identified. Other pertinent findings in- 
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REVIEW OF THE LITERATURE ON MUCOEPIDERMOID CARCINOMA OF THE ESOPHAGUS 








Cases Age Sex Location 

12 54 F lower third 

22 47 M at the junction 
of the upper and 
middle thirds 

34 47 M lower third 

44 66 M lower third 

56 67 M lower third 

63 63 F just above the 
thoracic inlet 

73 57 M esophagogastric 
junction 


*Postmortem examination. 


cluded radiation pneumonitis and broncho- 
pneumonia of both lungs accompanied by 
right pyothorax, which were considered to 
be the immediate cause of death. 


COMMENT 


Unlike the adenosquamous cell carci- 
noma occurring at the esophagogastric junc- 
tion, our present tumor showed histolog- 
ical similarity to the mucoepidermoid car- 
cinoma of the salivary gland. Its main sub- 
mucosal location supported the previously 
suggested origin of this tumor as being 
from the esophageal glands.? 


The results of our review of previously 
reported cases of mucoepidermoid carci- 
noma of the esophagus are summarized in 
Table 1. As in our case, the tumor has oc- 
curred in elderly persons, 47 being the 


Metastasis Outcome 
14 years 
survived 
widespread 1 year 
(clinically ) died 
recurrent tumor extended 40 months 
into the pericardium, died* 
heart, and thoracic aorta. 
liver, mediastinal and 6 months 
gastric lymph nodes (at died 


the time of operation ) 


periesophageal lymph 2nd postoperative 
nodes (at the time of day, died” 
operation) no residual 

tumor or metastasis 

{postmortem examination ) 

widespread 17 months 
(clinically ) died 

aortic arch and 3.5 months 
retroperitoneal lymph nodes died 


(at the time of operation ) 


youngest. Most of the tumors were found 
in the lower part of the esophagus. 
Although it has been previously suggested 
that this tumor should offer better prog- 
nosis than ordinary squamous cell carci- 
noma, our review showed the invasive and 
metastatic nature of this tumor. Furthe: 
accumulation of data on similar tumors 
seems to be required until its exact be- 


havior and proper treatment can be pre- 
dicted. 


Dept. of Patho!. 

Tokai Univ. Sch. of Med. 

Bohseidci 

Isehara-City, Kanagawa, Japan 259-1 1 
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A patient with clinical features of both scleroderma and polymyositis, in- 
cluding esophageal dysfunction typical of scleroderma is described. Regression 
of her illness occurred along with manometric improvement in the esophagea! 
dysfunction. Improvement in esophageal abnormalities in scleroderma has noi 


been previously reported. 


Motor abnormalities of the esophagus 
and lower esophageal sphincter (L.E.S.) 
are common in many of the connective 
tissue diseases, especially in scleroderma 
where their incidence approaches 80%, if 
manometry is employed in their detection. 
In scleroderma there is generally progres- 
sive deterioration in symptoms. Occasional- 
ly, however, spontaneous regression of the 
skin manifestations has been observed but 
this does not correlate with improvement 
in esophageal motor function.? Indeed, 
although the esophageal dysfunction may 
remain static for years, its improvement or 
resolution has not been reported previously. 


In contrast to scleroderma in which 
the distal (smooth muscle) portion of the 
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in Gastroenterology, 


esophagus is affected, motor abnormalitics 
in polymyositis are due to weakness of the 
pharyngeal muscle and the striated muscle 
of the upper third of the esophagus. This 
is manifested manometrically by absent cr 
diminished swallowing responses in the 
pharynx, upper esophageal sphincter and 
proximal esophagus.’ "Overlap" syndromes 
having clinical and manometric features of 
both scleroderma and polymyositis have 
also been described. 


The following report describes a pa- 
tient with scleroderma and Raynaud's 
phenomenon with some features of polv- 
myositis who demonstrated manometric im- 
provement in esophageal aperistalsis ard 
return of L.E.S. tone along with remission 
of some of the clinical manifestations of 
her disease. 


CASE REPORT 


D. C., an 18-year old Caucasian woman 
first presented in 1968 with symptoms of 
exertional dyspnea, bilateral Raynaud's 
phenomenon of her hands, regurgitation 
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Fig. 1—Esophageal manometry:—Uppermost tracing records respirations (RESP). L1, L2 and L3 are 
recordings made from radially oriented orifices located 4 cm. from each other. The horizontal 
line on each tracing indicates atmospheric pressure. All distances are in centimeters from the 
incisors. The numbers at the bottom of each column represent the year the tracing was made. 
L1 is in the body of the esophagus, L2, in the L.E.S. and L3 in the gastric fundus. Left (1968), 
contractions are of low amplitude. No L.E.S. is detectable. Middle (1970), Contractions are 
still of low amplitude and some occur spontaneously (L1). No L.E.S. is detectable. Right 
(1976), the amplitude of contractions had increased. An L.E.S. is now identifiable and relaxes 


on swallowing. 


and heartburn of about one year's duration. 
On physical examination, the only abnor- 
malities noted were symmetrical swelling 
of the metacarpophalangeal and proximal 
interphalangeal joints of both hands, taper- 
ing of the digits and bound-down, tight 
skin over her hands and shins. The L.E. cell 
preparation and rheumatoid factor were 
negative, a chest x-ray and barium swallow 
with a ciné of the esophagus were inter- 
preted as being normal. Esophageal manom- 
etry and pH reflux testing were per- 
formed by previously described technics.‘ 
The presence of gastroesophageal reflux 
was documented by intraesophageal pH 
recording. Esophageal manometry recorded 
from radially-oriented catheter orifices, 
failed to detect a lower esophageal 
sphincter (Fig. 1). In the body of the 
esophagus, swallowing complexes were 
mostly peristaltic but of low amplitude and 


simultaneous contractions of similar ampli- 
tude frequently followed swallows (Fig. 2). 
No spontaneously occurring nonperistaltic 
waves were present. In the upper third of 
the esophagus, low amplitude peristaltic 
waves and a low resting upper esophageal 
sphincter (U.E.S.) pressure (10 mm. Hg.) 
were recorded (Fig. 3). 


On the basis of these findings, a diag- 
nosis of scleroderma was made and treat- 
ment initiated with prednisone and para- 
aminobenzoic acid. In addition, she was in- 
structed in an antireflux regimen of eleva- 
tion of the head of the bed and hourly 
antacids. 


Her symptoms improved and the medi- 
cations were discontinued one year later. A 
barium swallow at this time, however, 
demonstrated a slightly dilated esophagus 
without peristaltic activity, and a small 
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Fig. 2—Esophageal manometry:—All three leads are in the body of the esophagus. Left (1968), Swal- 
lows result in low amplitude simultaneous contractions. Middle (1970), swallows still result in 
nonperistaltic contractions, Spontaneous nonperistaltic contractions are also present. Right (1976), 
amplitude of contractions has markedly increased and they are now occasionally peristaltic. 


hiatal hernia, These findings were again 
confirmed on endoscopy which also re- 
vealed the presence of erythema and fri- 
ability in the hernial sac but a normal ap- 
pearing esophageal mucosa. An esophageal 
biopsy was normal. The L.E. cell prepara- 
tion remained negative. The chest x-ray 
was unchanged but pulmonary function 
studies demonstrated a mild restrictive de- 
fect. Treatment with antacids was con- 
tinued. 


In January of 1970, she was again hos- 
pitalized because of progressive muscular 
weakness. She continued to complain of 
heartburn and in addition, was experienc- 
ing dyspareunia. On physical examination, 
the skin changes noted previously were un- 
changed. There was proximal muscle weak- 
ness predominantly affecting the upper ex- 


tremities. A pelvic examination demon- 
strated a dry and atrophic vaginal mucosa. 
The serum aldolase was normal, but «the 
creatine phosphokinase (C.P.K.) was con- 
sistently elevated at one and a half to two 
times normal. An electromyogram revealed 
a myopathic pattern in the proximal mus- 
cles. A biopsy of the involved triceps mus- 
cle was normal, A diagnosis of polymyositis 
was made and treatment initiated with 
high-dose prednisone. At this time, the 
barium examination of the esophagus was 
unchanged but the small bowel follow- 
through showed slight generalized dilata- 
tion and slow transit of barium distally. 
compatible with sclerodermatous involve- 
ment of the small bowel. On treatment in 
the hospital, the patient showed subjective 
but not objective improvement in muscle 
strength. The prednisone was decreased to 
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Fig. 3—Esophageal manometry:—Ll is in the pharynx, L2 in the U.E.S. and L3 in the upper esopha- 
gus. Left (1968), low pressures recorded at all three sites but the progression from pharyngeal 
pressure change to relaxation of U.E.S. is normal. Middle (1970), pharyngeal and U.E.S. pres- 
sure have increased but the amplitude of contractions in the upper esophagus remains low. 
Right (1976), pharyngeal pressures are higher, otherwise essentially unchanged from 1970. 


maintenance doses and weekly Methotrex- 
ate was added. 


e Seven months later she was again hos- 
pitalized because of increasing dysphagia 
for solids and also because of retrosternal 
pain precipitated by hot and cold liquids. 
Physical examination was unchanged, Anti- 
nuclear factor (A.N.F.) was negative, 
Aldolase and C.P.K. were normal. Esopha- 
geal manometry showed absence of peri- 
stalsis in the distal two-thirds of the 
esophagus with no detectable L.E.S. 
(Figs. 1 and 2). Swallows either did not 
elicit a response, or were followed by 
simultaneous contractions of low ampli- 
tude. Spontaneously occurring simultaneous 
contractions of low amplitude were also 
frequent. Peristalsis in the upper third of 
the esophagus was normal and had in- 
creased in amplitude as had the resting 


U.E.S. pressure (Fig. 3). Endoscopy re- 
vealed an erythematous and friable mucosa 
with superficial ulcerations in the distal 
third of the esophagus and a narrowing at 
39 cm. This was treated by dilatation with 
Eder-Puestow dilators from 35-45 French 
and a continuous intraesophageal antacid 
drip.* 6 The dysphagia resolved and the 
muscle weakness improved. She was dis- 
charged on weekly Methotrexate without 
prednisone. In addition, she was to con- 
tinue the intraesophageal antacid drip as an 
out-patient during the night. The Metho- 
trexate was discontinued after one year. 


Apparently unrelated to these other 
problems, the patient developed temporal 
lobe epilepsy in 1971 and was treated with 
phenobarbital, diphenylhydantoin and later 
also mysoline with control of her seizures. 
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Between July 1971 and September, 
1975 she had two endoscopies for recurrent 
heartburn and dysphagia associated with 
ulcerative esophagitis, each time following 
discontinuation of the antacid drip for sev- 
eral weeks. Endoscopically and radiologic- 
ally the stricture did not recur. Sclero- 
dermatous skin changes became prominent 
over her forehead, fingers, shins and mouth 
and resulted in some inability to open her 
mouth widely. Fingertip ulcerations and 
telangiectasia of the skin of the chest be- 
came evident in 1972. 


The A.N.F. became positive to a titer 
of 1/20 in 1973 but the C.P.K. and aldo- 
lase remained normal. Three-day fecal fats 
were mildly elevated at 19.3 mEq./day 
(normal: less than 15 mEq./day) in April, 
1975. 


She continued to have only occasional 
heartburn and dysphagia but was read- 
mitted for investigation in August, 1976 
when there was an apparent improvement 
in certain features of her illness. On exami- 
nation there was telangiectasia over the 
chest and face. The skin was bound down 
and thickened, primarily in the forearms 
and legs but there was now only minimal 
involvement of the hands. Only minimal 
sclerodactyly was present in comparison 
to a year before, Muscle strength in the 
proximal extremities and neck was slightly 
decreased but the E.M.G. had returned to 
normal. Pulmonary function studies were 
now normal. A pelvic examination showed 
marked improvement in the condition of 
the vaginal mucosa, coincident with dis- 
appearance of the dyspareunia. A ciné 
esophagogram now demonstrated definite 
peristalsis. The hiatal hernia was still pres- 
ent and reflux of barium was again demon- 
strated. On endoscopy, there was now evi- 
dence of peristalsis and tertiary contractions 
in the distal half of the esophagus but no 
mucosal ulceration or stricture formation. 
The A.N.F. was positive in a titer of 1/10 
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but negative at higher dilutions. The latex- 
fixation test for rheumatoid factor was 
negative. A Schirmer test for lacrimation 
was normal. Fecal fat excretion had in- 
creased to 30.5 mEq./day. 


The most striking changes were noted 
on esophageal manometry. An L.E.S, was 
clearly identifiable with a gastrosphincteric 
gradient’ of 11 mm. Hg. and with normal 
relaxation occurring on deglutition (Fig. 1). 
In addition, normal peristaltic activity was 
now present in the distal esophagus 
(Fig. 2). Simultaneous contractions were 
still seen but were of higher amplitude 
than previously. The upper esophagus 
demonstrated normal peristalsis and a nor- 
mal U.E.S. pressure (Fig. 3). Mecholyl 
7.5 mg. subcutaneously produced no change 
in baseline pressure. 


COMMENT 


This patient presented with clinical 
features and manometric findings (Figs. 1, 
2 and 3) compatible with a diagnosis of 
scleroderma and later developed features of 
polymyositis. Esophageal manometry initi- 
ally showed low amplitude peristaltic 
waves with no detectable L.E.S. and fre- 
quent low amplitude simultaneous contrac- 
tions following deglutition in the distal two- 
thirds of the esophagus. The upper third of 
the esophagus demonstrated the presence 
of peristaltic activity but it was of low 
amplitude and associated with a low U.E.S. 
pressure. 


Two years later, when the patient 
first complained of dysphagia, the dysfunc- 
tion of the distal esophagus progressed to 
aperistalsis (Figs. 1, 2 and 3) and only 
low amplitude simultaneous contractions 
were seen in response to swallows. Low 
amplitude spontaneous (tertiary) contrac- 
tions were frequently noted, The ampli- 
tude of peristalsis in the upper esopha- 
gus and the resting U.E.S. pressures 
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had returned to normal. These changes 
were associated with ulcerative esophagitis 
on endoscopy. Esophageal stricture then 
developed and the patient required esopha- 
geal bougienage for symptomatic relief, 
Eight years after her initial presentation 
and after six years of intermittent therapy 
with a nocturnal intraesophageal antacid 
drip, however, a marked improvement was 
present on esophageal manometry. Peri- 
staltic activity had returned to the lower 
esophagus and a recognizable L.E.S. was 
now present (Figs. 1, 2 and 3). These 
findings correlated with the absence of 
esophagitis at endoscopy but the patient 
was still symptomatic of dysphagia and 
heartburn. At the same time, improvement 
in the cutaneous manifestations of the dis- 
ease, and resolution of the restrictive pul- 
monary dysfunction had occurred. 


This patient had an “overlap” syn- 
drome with features of both scleroderma 
and polymyositis but with esophageal in- 
volvement resembling that seen in sclero- 
derma.*% Improvement in the esophageal 
abnormalities, similar to the improvement 
elsewhere, was most likely spontaneous, 
although this has not been previously re- 
ported. The role which the various drugs 
she received had to play in this improve- 
ment is not clinically evident, as none have 
been proven of value in patients with 
scleroderma. On the other hand, the effect 
of prolonged intraesophageal antacid drips 
in patients with esophageal dysfunction due 
to scleroderma has not been evaluated and 
allows one to speculate on the role this 
form of therapy had to play in the improve- 
ment seen in this patient, 


With reflux of gastric contents, a vi- 
cious cycle is set up in which esophagitis 
leads to impaired acid clearing! and, at 
least in cats, to decreased L.E.S. tone and 
responsiveness to pharmacological stimu- 
11.12.13 In scleroderma it has been found 
that only minimal abnormalities are often 
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detectable on light microscopy in areas of 
marked manometric abnormality.1* It is 
therefore possible that some of the abnor- 
malities, at least early in the disease, are 
due to abnormal function rather than to 
changes in structure and therefore may be 
reversible, This is supported by evidence 
of abnormal responsiveness of the L.E.S. to 
direct muscle stimulants and to direct and 
indirect cholinergic stimuli in various stages 
of scleroderma. Early aggressive antire- 
flux therapy may therefore modify the pro- 
gression of the esophageal disease in sclero- 
derma. 


Reflux esophagitis, with its complica- 
tions, significantly contributes to the mor- 
bidity of this condition and is one of the 
few abnormalities in scleroderma that is 
amenable to symptomatic therapy, Antire- 
flux therapy including a continuous intra- 
esophageal antacid drip, may play a role 
in preventing the progression of the esopha- 
geal dysfunction by interrupting the cycle 
of: reflux > esophagitis -> impaired acid 
clearing and decreased L.E.S. pressure > 
more esophagitis. 


I. T. B. 

Queen's Univ. 

Dig. Dis. Unit 

Hotel Dieu Hosp. 

Kingston, Ont., Canada K7L 3H6 
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Systemic Mercury Intoxication Following Rupture 
of a Miller-Abbott Tube 


JAMES E. BREDFELDT, M.D.* 
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Kansas City, KS 


Following rupture of a Miller-Abbott tube mercury bag a 39-year old woman, 
postoperative for resection of the right colon for diverticulosis and diverticulitis, 
developed signs and symptoms of systemic mercury intoxication. A small bowel 
fistula allowed the metallic mercury to aggregate in retroperitoneal tissues set- 
ting up an environment which was conducive to conversion of metallic mercury 
to divalent mercury, an absorbable product. Analysis of brain, kidney and urine 
following her demise showed markedly elevated mercury levels. To our knowl- 
edge this is the only reported case of such a complication. Clinicians should 
be wary of elemental mercury in the gastrointestinal tract in patients with sus- 


pected or proven enteric fistulas. 


The use of a mercury weighted tube 
is standard treatment for decompression of 
small bowel obstruction. The present case 
illustrates systemic mercury intoxication, 
characterized by central nervous system 
signs and an enterocolitis, following the 
rupture of a Miller-Abbott tube mercury 
bag. The diagnosis was confirmed by ele- 
vated urinary, brain and kidney mercury 
concentrations. 


CASE REPORT 


A 39-year old female was admitted to 
Larson AFB Hospital, Washington, 18 
February 1963 with the chief complaint of 
intermittent right lower quadrant abdom- 
inal pain of five years duration, associated 
with passage of bright red blood and mucus 
in the stools. A previous barium enema 
had demonstrated right-sided diverticulosis. 


* Resident in Internal Medicine, University of 
Kansas Medical Center. 

+ Assistant Professor of Internal Medicine, 
University of Kansas Medical Center. 


Physical examination revealed right 
lower quadrant tenderness and a liver edge 
palpable 2 cm. below the costal margin. 
The examination, otherwise, was within 
normal limits. 


The day following admission the pa- 
tient was taken to surgery for a right hemi- 
colectomy and an end-to-end iliocolic 
anastomosis, as treatment for diverticulosis 
and diverticulitis of the right colon. The 
resected colon specimen showed diverticu- 
losis and diverticulitis when examined by 
the pathologist. 


Initially, the patients course was un- 
remarkable, except for a low-grade inter- 
mittent fever. On the 10th postoperative 
day the patient developed abdominal dis- 
tention with x-ray findings consistent with 
small bowel obstruction. A Miller-Abbott 
tube was passed and placed on suction, The 
mercury-filled bag ruptured spontaneously 
three days later and was replaced by a sec- 
ond similar tube. The abdominal disten- 
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TABLE I 


MERCURY LEVELS 


Patient Normal 
Source level level 
Brain 0.56 ppm. 0.10 ppm.8 
Kidney 21.8 ppm. 2.75 ppm. 
Urine 242 meg./l. < 50 mog./1* 


tion persisted, despite the Miller-Abbott 
tube, with the development of right flank 
tenderness. The patient was taken to sur- 
gery. on the 14th postoperative day for in- 
cision and drainage of an abscess in the 
right flank. Over the next 10 days, green 
stool drained through the incision in the 
right flank Pseudomonas was cultured 
from the drainage; chloramphenicol and 
tetracycline were started. On the 24th post- 
operative day an ileocolostomy was per- 
formed. By the 34th day the drainage was 
considerably reduced, and an operative 
closure of the ileocolocutaneous fistula was 
planned. Over the next 24 hours, the pa- 
tient began pouring copious amounts of 
fluid through both the ileocolocutaneous 
fistula and the rectum. On the 36th day the 
patient developed a mild tremor with con- 
siderable weakness and tonic-flexed pos- 
turing of the upper extremities. On the fol- 
lowing day the patient developed hyper- 
pnea with a gross tremor and purposeless 
rotating movements of the eyes. The pa- 
tient expired on the evening of the 37th 
day. 


Necropsy findings of the abdomen 
demonstrated a cutaneous fistula, extend- 
ing from the right lateral abdominal wall 
into the retroperitoneal space behind the 
right kidney and the right lateral gutter. 
Multiple globules of metallic mercury, 
measuring approximately 3 cc., were pres- 
ent in the retroperitoneal cavity. The patho- 
logic findings of the small and large bowel 
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were that of an acute enterocolitis. In ad- 
dition a fistula extended from the distal 
ileum to the right retroperitoneal area. 


Toxicology studies were performed on 
postmortem urine and tissue from the kid- 
ney and brain. The results are shown in Ta- 
ble I. Mercury determinations were done 
at the Sixth United States Army Medical 
Laboratory. Personal communication with 
the chemist indicated he did not know the 
exact name of the analytical procedure but 
the general method was as follows: Organic 
digestion with nitric and sulfuric acid, ex- 
traction with chloroform, color develop- 
ment with dithiazone. Test results were 
then read in a spectrophotometer. 


COMMENT 


Systemic mercury toxicity, as a com- 
plication of rupture of a mercury-filled in- 
testinal decompression tube, has not been 
previously reported. Fistulas and granuloma 
formation have been reported as the most 
common complication following rupture o' 
a mercury-filled tube within the lumen o: 
the intestine." ? Recently, the direct obser- 
vation by sigmoidoscopy of metallic mer- 
cury within a fistula tract was described.’ 
Blood mercury levels were above normal, 
however, the patient exhibited no signs cf 
systemic mercury toxicity. 


Systemic absorption of mercury did 
occur as shown by the abnormal urine and 
tissue levels in Table I. The urinary level 
of 249 mcg. Hg./l is an “above normal 
level. Jacobs, et al, found that 20% of urine 
from nonmercury exposed individuals con- 
tained mercury, but rarely above 50 mcg. 
Hg. /1.* The range of 100 to 300 mcg. Hg. 'l. 
is suggestive of excessive exposure to mer- 
cury. Monitoring urinary levels of mercury 
is the commonest method for determining 
exposure, however, the level is not sne- 
cific for the occurrence of systemic symp- 
toms. The tissue levels in the kidnev 
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(21.3 ppm. Hg.) and in the brain (0.56 
ppm. Hg.) are well above the levels of 
2.75 ppm. Hg. and 0.10 ppm. Hg., respec- 
tively, established in autopsied, nonmer- 
cury exposed human tissue.® 


To effect systemic absorption of mer- 
cury, the conversion of metallic mercury to 
divalent mercury (Mercuric ion) is neces- 


sary, 
Hg” -> Hgt? +2e- 


In absence of a break in the integrity 
of the intestinal mucosa, free metallic mer- 
cury normally passes through the gut rapid- 
ly enough to preclude significant conversion 
to divalent mercury. With a site, however, 
for mercury stasis, i.e. a mercury-contained 
fistula and the presence of water and chlo- 
ride ion at body temperature, an oxidative- 
reduction reaction slowly occurs with the 
transformation of metallic mercury to diva- 
lent mercury.* 


Two clinical manifestations of sys- 
temic mercury toxicity were exhibited 
(tremor and enterocolitis) in this patient. 
The tremor in mercury poisoning is clas- 
sical and itself implies toxicity of the cen- 
tral nervous system, The tremor is fine, 
rhythmical, static; interrupted by sudden 
coarse, jerky movements and aggravated 
by voluntary movements. An enterocolitis, 
characterized by diarrhea, tenesmus, ulcer- 
ation and hemorrhage, has been described, 
appearing up to several weeks after inges- 
tion of inorganic mercury compounds.’ 


Systemic mercury toxicity following 
rupture of a mercury-contained intestinal 
decompression tube is a previously unrec- 
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ognized complication. The association of 
mercury bag rupture with a break in the in- 
testinal mucosa should alert the clinician 
to the possible occurrence of systemic toxic- 
ity. If clinical signs of mercury toxicity are 
evident such patients should be tested by 
urine mercury levels to ascertain the diag- 
nosis. 
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Two cases of unusual mucinous adenocarcinomas of the stomach with calci- 
fication are reported. One of the cases demonstrated hypercalcemia. Endoscopic 
verification of the calcifications was confirmed. This report represents the 49th 
and 50th reported cases in the world’s literature. 


The occurrence of calcification in gas- 
tric cancer is extremely rare, There are 48 
cases in the published literature since the 
first case report by Gruber in 1913.1 The 
purpose of this paper is to report two ad- 
ditional cases of this rare entity with endo- 
scopic observations. 


CASE REPORTS 


Case 1:—A 22-year old female entered 
the hospital because of pallor, weight loss, 
epigastric pain, abdominal distention and 
dvsphagia of seven months” duration. On 
examination, she appeared pale and an ab- 
dominal fluid wave was demonstrated. A 
hard, epigastric mass was felt. 


The serum calcium was 14 mg.% (nor- 
mal values: 9-11 mg.% ); the ionizable cal- 
cium was 6.5 mg.% (normal 4.2-5.2 mg.% ) 
and inorganic phosphorus was 4.1 mg.% 
(normal: 2-4 mg.% ). The hematocrit was 
36% and the hemoglobin was 10.8 gm.%. 
A paracentesis was performed and cytologic 


* From the Departments of Clinical Medicine 
and Pathology of the School of Medicine of 
Taubaté, Brazil and from the Gastroenterology Di- 
vision, Department of Medicine, University of 
Florida College of Medicine. 
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examination of the ascitic fluid demon- 
strated Class V cells, Survey film of the ab- 
domen showed multiple tiny punctate cal- 
cifications in the left upper abdominal 
quadrant (Fig. 1). A gastrointestinal series 
demonstrated an infiltrating and rigid mass 
in the stomach, extending from the esopha- 
gogastric junction to the antrum, with 
thickening of the gastric wall, loss of 
normal mucosal pattern and luminal protru- 
sion. Many tiny punctate calcifications ont- 
line the mass (Fig. 2). Esophagogastro- 
scopy was performed demonstrating a large 
ulcerated mass occupying most of the 
visualized stomach to the pylorus. The 
gastric mucosa bled easily and superficial 
chalky-white plaque could be identified 
throughout the tumor mass (Fig. 3). 


The patient declined surgery and ex- 
pired 15 days after admission. At autopsy, 
a large, gelatinous mass with evident tiny 
punctate calcific placques occupied most 
of the stomach. The tumor extended down- 
ward to include the initial portion of the 
duodenum and upward to include part of 
the cardiac end of the esophagus. There 
were metastases to the abdominal lymph 
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Fig. 1—Case l, multiple punctate calcifications in 
the left upper abdominal quadrant. 


nodes, peritoneum, liver, spleen, ovary. 
small and large intestines, Histologic ex- 
amination demonstrated a mucus-secreting 
adenocarcinoma (Fig. 4). The extensive 
foci of calcification corresponded to the 
areas of cellular mucin secretion. 


Case 2:—A 43-year old woman was ad- 
mitted to the hospital because of a three- 
month history of early satiety and weight 
loss. One month prior to admission, an 
episode of hematemesis had occurred. On 
examination, she appeared emaciated, how- 
ever, no other pertinent physicial findings 
could be elicited. The hemoglobin was 
10.5 gm.%; the hematocrit was 34%. The 
alkaline phosphatase was 5.6 Bodanski 
units. The serum calcium was 9.0 mg.% 
and the inorganic phosphorus 4.3 mg.%. 
Cytologic examination of the ascitic fluid 
was Class IV. A survey film of the abdomen 


demonstrated innumerable micronodular 
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punctate calcifications outline an 
infiltrating and rigid mass in the stomach. 


Fig, 2—Case l, 


calcifications in the left upper quadrant. A 
gastrointestinal series demonstrated a large 
infiltrating tumor in the antrum extending 
to the lesser curvature of the stomach. En- 
doscopic and microscopic findings were 
similar to those described in Case 1. 


The patient refused any type of treat- 
ment and was, therefore, discharged from 
the hospital. She was lost to follow-up. 


COMMENT 


The demonstration of calcium deposits 
within an adenocarcinoma of the stomach 
is extremely rare when compared to the 
incidence of the majority of malignant 
gastric neoplasms. Although the first case 
was described by Gruber in 1913,* the first 
case in American literature was not de- 
scribed until 1954.? A total of 48 cases of 
this variant neoplasm has been reported 
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3—Case 1, chalky-white plaque in the tumor 
mass. 


prior to our two cases, All of these tumors 
have been mucinous adenocarcinomas. 


Both our patients were voung (22 and 
43 years). The occurrence of this unusual 
carcinoma in a younger age group has been 
noted by D'Altorio.* According to McAfee 
and Donner,* one should consider, in the 
differential diagnosis of left upper quadrant 
calcification: 1. pancreatitis, 2. old granu- 
lomatous disease of the spleen, 3. lesions of 
the left kidney and adrenal gland, 4. re- 
tained opaque material in the stomach, 
5. hyperparathyroidism, 6. Vitamin D in- 
toxication, 7. chemical necrosis of the gas- 
tric mucosa, 8. benign stomach tumors and 
9. leiomvomas and hemangiomas. It is of 
interest that our first patient had hyper- 
calcemia on one occasion. Most of these 
mucinous adenocarcinomas show a uniform 
distribution of calcification throughout the 
tumor as is seen in tumors of the ovary, 
thyroid and breast, and meninges. 


According to Myo Lwin,” the essential 
radiological findings of pathologically 
proven cases of calcified mucinous adeno- 
carcinoma are the presence of mottled, stip- 
pled, granular, punctate and miliary calcifi- 
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Fig. 4—Case 1, the lower part of the field show- 
ing numerous anaplastic cells with typical 
seal ring and mucin areas. ( Hematoxylin 


and eosin stain, original magnification 


x150). 


cations in an infiltrative lesion of gastric 
mucosa. In the present report, the first case 
showed a punctate pattern of calcification 
although Case 2 presented a miliary as- 
pect. In both cases, the calcification corres: 
ponded to the anatomic topography ol the 
stomach in the abdominal cavity. Similar 
to other reported cases, it was the simple 
survev film of the abdomen and not the 
gastroduodenal barium x-rays which were 
the most distinctive features of the diag- 
nosis of this rare gastric tumor. 


Reports on endoscopic findings are 
scanty" * and we present photographic 
documentation of these rare tumors for the 
first time, to our knowledge. 


The process by which pathologic cal- 
cification in this mucinous adenocarcinoma 
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is not known but several theories have 
been proposed: 1. an abnormally high con- 
centration of calcium and phosphate in 
the serum with subsequent precipitation 
of calcium phosphate salts in the normal 
tissue, or 2. calcium precipitation occurring 
in degenerative necrotic tissue with normal 
levels of serum calcium. Previous re- 
ports*!* have emphasized the decrease in 
cellular metabolism secondary to necrotic 
and ischemic function of the areas of the 
stomach resulting in relative alkalinity and 
subsequent  calcification, since calcium 
salts, especially phosphates and carbonates, 
are soluble in acid solution but are hardly 
soluble in alkaline solution. 


Av. Tiradentes 280 
12100 Taubaté, S.P., Brazil 
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A case of retroperitoneal cystic lymphangioma is reported, Added to the 
42 cases of retroperitoneal lymphangioma found from the English literature, 
this brings up the total of cases reported to date to 43. 


A critical review of the clinical picture and management of this condition 
is presented on the basis of these reported cases, 


Lymphangiomas are tumors composed 
of lymphatic spaces and vascular elements. 
About one-third of all lymphangiomas oc- 
cur in the neck! and are also known as 
cystic hygromas. Uncommon sites for the 
tumor include the groin,” bone, medi- 
astinum,* uterus,? stomach,® small intestine, 
colon, rectum,’ omentum,! mesentery,’ 
spleen,* liver,* and retroperitoneal space.” 
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Rauch” collected 20 cases of retroperi- 
toneal lymphangiomas from the literature 
and added two of his own. We have found 
20 additional ones since then, making a 
total of 42 cases of retroperitoneal lymph- 
angioma in the English literature to date. 
The rarity of the lesion has prompted this 
case report and review of the literature. 


CASE REPORT 


A 13-year old boy was hospitalized on 
26 August 1974 with the complaints of dis- 
tention of the abdomen of three months 
duration, It was insidious in onset and 
gradually progressive. He had a fall 20 
days prior to admission after which he 
had moderately severe, poorly localized 
pain in the abdomen radiating to the back 
for two days. He also had five to six 
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channels interspersed 


multiple vascular 
with adipose tissue and lymphoid aggre- 
gates. Thick bundles of smooth muscle are 
seen near the cyst lining (Hematoxylin 
and eosin, original magnification x30). 


vomitings, which were green in color. The 
patient was otherwise asymptomatic. 


Physical examination revealed a well 
nourished youth with distended abdomen. 
On palpation a large lobulated swelling 
was felt, occupying the epigastric, left hy- 
pochondrial and umbilical regions. The 
swelling was immobile with ill-defined 
borders and presented cross fluctuation. 
Areas of varying resonance were present 
over the swelling. There were no other 
masses. The flanks were resonant. 


Laboratory studies disclosed a hemo- 
globin of 13.8 gm./100 ml; white blood 
cell count of 7,500/cu. mm. and erythrocyte 
sedimentation rate of 30 mm, for the first 
hour. The urine showed traces of albumin. 
Blood sugar and urea were normal. The 
serum total protein was 5.1 gm./100 ml. 
with an albumin of 2.7 gm./100 ml. Al- 
kaline phosphatase was 6.5 K.A, units. The 
serum bilirubin and transaminases 
normal. 


were 


Laparotomy was performed on 1l 
September 1974 and showed a multilocu- 
lated retroperitoneal cystic swelling ex- 
tending into the lesser sac, mesentery and 
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transverse mesocolon. One liter of blood- 
stained fluid was removed from a large 
cyst. The cysts in the right and left hypo- 
chondria were decompressed. The cavity 
was drained by a tube which was retained 
for one week. The patient became asympto- 
matic and no recurrence was noted after 
one year, 


The surgical specimen consisted of a 
multilocular cyst measuring 7 X 5 X2 cm. 
The cyst wall was spongy in consistency 
and the inner lining was smooth. The sec- 
tion of the cyst wall showed that it was 
composed of a loose connective tissue con- 
taining thick bundles of smooth muscle 
near the inner surface and having an inter- 
rupted endothelial lining (Fig. 1). In ad- 
dition, a large number of lymphatic and 
blood vascular channels were seen within 
the cvst wall interspersed with aggregates 
of lymphoid tissue. Histopathologically it 
was reported as a lymphangioma. 


COMMENT 


Harrow,*” in an extensive review, es- 
timated that over 600 cases of mesenteric 
cysts had been reported until 1957 but 
found only 70 instances of retroperitoneal 
cysts, of which 14 were lymphatic. Rauch? 
summarized the features of 22 cases of 
retroperitoneal lymphangiomas, including 
two of his own. Table I summarizes the 
case reports of 21 additional lymphangi- 
omas of the retroperitoneal region includ- 
ing the one reported in the present com- 
munication. 


According to Rosanger," the following 
criteria should be fulfilled for the diag- 


nosis of lymphangioma. 


1. A cyst with or without an endo- 
thelial lining but not having a cuboidal or 
columnar epithelium. 


2. Small lymph spaces in the wall of 
the cyst. 
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3. Focal deposits of lymphoid tissue in 
the wall. 


4. Presence of blood vessels, connective 
tissue and smooth muscle fibers in the wall. 


The morphology of the cyst from the 
present case fulfilled all the above criteria 
and thus it can be labeled as cystic lymph- 
angioma. 


Lymphangiomas should be differenti- 
ated from lymphangiomyomas, Malignant 
lymphangiomas are known as lymphangio- 
sarcomas. Lymphangiomyomas are pre- 
dominantly composed of smooth muscle 
fascicles which are separated by small 
lymphatic channels. All 28 cases reported 
up to 1973 have occurred in females and 
it may be associated with endocrine ab- 
normalities and tuberous sclerosis.'? 


The age at onset of symptoms has 
ranged from one day to 68 years, with no 
predeliction for any particular age group. 
Twenty-five were males and 18 were fe- 
males. The duration of symptoms varied 
from one day to 12 years, with a mean of 
13.8 months. 


Pain was one of the presenting fea- 
tures in about half the cases. Some were 
mistaken for acute appendicitis, peritonitis 
or an acute abdomen of unknown cause. A 
slowly enlarging abdominal mass without 
pain but a feeling of heaviness was an 
almost equally frequent complaint. A mass 
may be discovered as a chance finding on 
palpation, on plain x-ray film, at surgery 
or at autopsy. 


The pain may be due to obstruction of 
the intestinal lumen, inflammation, perfo- 
ration or hemorrhage in the cystic spaces 
of the tumor. Pressure on the gastrointesti- 
nal tract may also cause nausea, vomiting 
and constipation. Pressure on the urinary 
tract may produce urinary infection or re- 
tention.** One patient with a gluteal lymph- 
angioma had fibrinolysis with bleeding.” 
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Lymphangiomas have been classified as 
capillary, cavernous and cystic. Only the 
cavernous and the cystic types have been 
observed in the retroperitoneal region. The 
capillary lymphangioma consists of an ill- 
defined mass composed of dilated lymph 
vessels with a rich cellular connective tissue 
stroma. It is a compressible growth with 
a moderate number of channels connecting 
with the normal adjacent lymphatic sys- 
tem. Cavernous lymphangioma is a spongy 
compressible tumor with dilated lym»h 
vessels and lymphoid stroma in an actively 
growing state. There is a moderate num- 
ber of channels connecting the normal ad- 
jacent lymphatic system. Only four cases of 
retroperitoneal cavernous lymphangiomas 
have been reported.” 


Cystic lymphangioma is composed of 
one or multiple varying sized cysts con- 
taining serous, serosanguinous or chylous 
fluid, with practically no connections with 
normal adjacent lymphatics, 


The etiology is not known. Two 
theories have been discussed. 1. Acquired, 
because of obstruction of chylous vessels 
after inflammation, trauma or degeneration. 
2. Congenital, due to proliferation of rem- 
nants of the embryonic lymph sac, for*un- 
known reasons. 


That the cysts may not have any con- 
nection with the lymphatic system is sug- 
gested by their slow refilling after aspira- 
tion and absence of drainage of chyle after 
marsupialization or surgery except in one 
patient. 


Total surgical removal is most often 
employed. Raszowski'* observed a recur- 
rence seven years later in one case. Mar- 
supialization was employed with good ef- 
fect in very large tumors? Following a 
biopsy, two patients were treated with ir- 
radiation and showed no signs of recurrence 
four and seven years later.? 
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It has not been fatal in the cases re- 


ported so far except for two deaths due to 
unrelated causes.’ Fifteen, however, lacked 
a follow-up beyond the immediate post- 
operat.ve period. Twenty-five patients were 
reported alive and well one month to nine 
years following surgery. 
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The Effect of Imuran on Pancreatic Secretion 


A PRELIMINARY REPORT 


DAVID A. DREILING, M.D., F.A.C.G. 
New York, NY 


and 


MICHELE NACCHIERO, M.D., F.A.C.G.? 


Rome, Italy 


The acute administration of Imuran and hydrocortisone significantly decrease 
pancreatic flow and protein output in canines. This observed phenomenon may 
explain the gastrointestinal side reactions encountered in clinical usage of these 


potent immunosuppresants. 


Imuran (azathioprine) is widely used 
for immunosuppression in a number of dis- 
eases with autoimmune manifestations, e.g. 
Crohn's disease and in organ transplanta- 
tion, e.g. renal, to prevent rejection, In 
clinical practice, this cytotoxic agent is fre- 
quently administered with corticosteroids, a 
combination which appears to be syner- 
gistic in producing its immunosuppressive 
effect. Both Imuran and steroids, however, 
have been reported to incite acute pancre- 
atic inflammation. This investigation was 
conducted to determine whether or not 
these drugs as used clinically would ad- 
versely affect pancreatic secretion in ca- 
nines. 


METHOD 


Two Thomas fistula dogs were pre- 
pared and standardized with a continu- 
ous infusion of secretin (0.03 U./kg./min.) 
and CCK-PZ (0.05 U./kg./min.). When 
the pancreatic flow had reached a plateau, 
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a test bolus of imuran with or without 
hydrocortisone was administered intraven- 
ously. Imuran was given in dosage 100 or 
200 mg.; hydrocortisone was injected at 
1,000 or 2,000 mg. Following the bolus, 
pancreatic juice was collected from an in- 
dwelling ductal catheter in three 10-minute 
samples which were analyzed for volume. 
bicarbonate concentration and protein con- 
tent. The pancreatic secretion was de- 
scribed in terms of the following parame- 
ters: average 10' flow (ml./10’), maximum 
bicarbonate concentration (mEq./l.), bi- 
carbonate output (mEq./10’), average pro- 
tein concentration (mg.%) and average 
protein output (mg./10’). These secretory 
parameters were compared with similar 
data obtained from three 10 minute collec- 
tions prior to the test bolus. 


RESULTS 


The secretory data are presented in 
Table I. It is clear that the bolus admin- 
istration of 100 or 200 mg. of Imuran alone 
did not alter flow, bicarbonate, or protein 
response in the stimulated pancreas. The 
addition, however, of hydrocortisone in 
1,000 or 2,000 mg. dosage to the Imuran 
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produced a statistically significant inhibi- 
tion of flow and protein output. In no ex- 
periment did maximum bicarbonate con- 
centration or output appear to be affected. 


COMMENT 


The data clearly indicate that a combi- 
nation of Imuran and hydrocortisone ad- 
ministered as a bolus to dogs at dosage 
comparable to clinical usage is capable of 
suppressing pancreatic flow and enzyme 
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secretion. It is possible, therefore, that this 
phenomenon may occur in man and be re- 
sponsible, at least in part, for gastrointest- 
inal side reactions observed with these drug 
regimens, Before this hypothesis can be ac- 
cepted, however, it is necessary to study 
the effects of repeated administration and, 
of course it would be desirable to study pa- 
tients before and after courses of the drugs. 
Dept. of Surg. 

Mt. Sinai Sch. of Med. of the City Univ of N. Y. 


100th St. & Fifth Ave. 
New York, N. Y. 10029 
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The Radiology Corner* 


SPONTANEOUS PNEUMOPERITONEUM WITH Pneumatosis C ystoides Intestinalis 
IN A PATIENT WITH MIXED CONNECTIVE TISSUE DISEASE 


M. SAMACH, M.D. 
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L. J. BRANDT, M.D., F.A.C.G. 


and 
L. H. BERNSTEIN, M.D., F.A.C.G. 
Bronx, NY 


Pneumatosis cystoides intestinalis (PCI), a disorder in which gas filled 
cysts develop within the bowel wall, has been associated with collagen 
vascular disease, usually progressive systemic sclerosis (PSS), We have ex- 
tended the spectrum of collagen vascular disease associated with PCI by this 
report of a patient with mixed connective tissue disease (MCTD) who de- 
veloped PCI and recurrent spontaneous pneumoperitoneum (SP). Possible 
pathogenetic mechanisms are reviewed and the management of the asymptomatic 
patient with pneumoperitoneum, PCI and collagen vascular disease is discussed. 


Pneumatosis cystoides intestinalis is a 
disorder of the gastrointestinal tract in 
which gas filled endothelial lined cysts de- 
velop within the wall of the small and oc- 
casionally the large bowel. Approximately 
85% of cases are associated with other 
lesions of the gastrointestinal tract, the 
most common of which is duodenal ulcer.” 
Other disorders that have been associated 
with PCI include obstructive lung disease, 
gastric malignancy, inflammatory bowel 
disease and intestinal obstruction of varied 
etiologies, e.g. volvulus and diverticulitis. 
In 1966, Hughes, et al? reported the first 
case of PCI in a patient with progressive 
systemic sclerosis (PSS). Since that com- 
munication, 17 other cases of PCI in pa- 
tients with collagen-vascular disease have 
been reported.* With the exception of two 
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patients with rheumatoid arthritis (one of 
whom also had a fecal impaction with con- 
sequent intestinal obstruction ) and one 
with dermatomyositis, all these patients 
have had PSS. The following case report 
extends the spectrum of collagen-vascular 
diseases associated with PCI to include the 
recently described mixed connective tissue 
(MCT) disease syndrome’ and stresses the 
importance of considering PCI in the dif- 
ferential diagnosis of pneumoperitoneum. 


CASE REPORT 


The patient is a 60-year old white fe- 
male who was first admitted to Montefiore 
Hospital and Medical Center in Novem- 
ber, 1972 for evaluation of dysphagia and 
proximal muscle weakness of the arms and 
legs associated with myalgias and paras- 
thesias. She had a history of Raynaud's 
phenomenon with recent tightening of the 
skin in the hands. Work-up at that time re- 
vealed a hematocrit of 36%, sedimentation 
rate of 85 mm./hr., positive ANA (speckled 
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pattern), negative latex fixation and a 
normal serum protein electrophoresis. CPK 
was 2,175 LU./L; LDH, 825 1.U./L; SGOT, 
174 LU./l. BUN and creatinine were nor- 
mal. An upper gastrointestinal series was 
normal although motility testing rev valed 
decreased peristaltic activity throu ghout 
the bodv of the esophagus. Barium enema 
and intravenous pvelography were unre- 
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1—Chest x-ray revealing free air under the left hemidiaphragm: gas filled cvsts in the wall of the 
¡ejunam are also seen (marked by arrows). 


markable. Electrom vography Wis 


tive of myopathy although a muscle biopsy 
was reported as normal. Chest x-ray r 





PM 


vealed no parenchymal disease and no free 
air under the diaphragm. Pulmonary fune- 
tion tests were not perform ed. The patient 
had features of both dermatomyos'tis and 
scleroderma suggesting the diagnosis of 
mixed connective tissue disease and was 
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Fig. 2—An upright abdominal x-ray demonstrating a nonspecific ileus pattern with gas filed cyst 
el (marked by arrows). 


throughout the wall of the small bow 





She remained improved and stable 
until November, 1975, when she was re- 
admitted for abdominal distention, epigas- 
tric pain, vomiting and diarrhea. A chest 


, P.O. daily. 





treated with prednisone, 30 mg 
Subsequently her weakness lessened, the 


skin on her hands became looser and the 





CPK decreased to 600 I.U./L 
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Fig. 3—Àn upper gastrointe 





stinal series revealing a dilated duodenum and proximal small bowel. Gas 
filled cysts are present in the jejunum and ileum ( marked by arrows ). 
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x-ray revealed free air under the left hemi- 
diaphragm (Fig. 1) but no parenchymal 
lung disease. An obstructive series showed 
a nonspecific ileus pattern with gas-filled 
cysts (Fig. 2) throughout the wall of the 
small bowel. A surgical consultant recom- 
mended surgery at that time. Because, how- 
ever, of the appreciated association among 
PCI, pneumoperitoneum and collagen- 
vascular disease, the patient was treated 
supportively with I.V. hydration and de- 
compression via a long tube connected to 
intermittent suction, An upper gastrointesti- 
nal series (Fig. 3) subsequently revealed a 
dilated esophagus without a distal stricture 
and a dilated duodenum and small bowel 
with pneumatosis cystoides of the jejunum 
and ileum. A malabsorption work-up re- 
vealed a fecal fat of 0.53 gm./24 hours; 
normal prothrombin time, calcium, phos- 
phorus, B; and folate; serum carotene of 
22 Lg % and a d-xylose excretion of 
4.3 gm./24 hours. Excretion of urinary in- 
dican was 267 mg./24 hr. Culture of a 
duodenal aspirate revealed 5 X 10° aerobic 
and less than 10% anaerobic organisms/ml. 
The patient was treated with tetracycline, 
250 mg. P.O., qid. and the diarrhea, 
vomiting and abdominal distention les- 
sened, Other laboratory data at that time 
included a 4+ positive ANA and positive 
ENA in a titer of 1:250, which further sup- 
ported the diagnosis of mixed-connective 
tissue disease. During that admission, the 
pat ent bad several episodes of partial small 
bowel obstruction accompanied by free air 
under the diaphragm, all of which resolved 
spoataneously. The dose of prednisone was 
increased to 60 mg. P.O. daily with de- 
crease in the frequency of obstructive 
episodes. 


During the year prior to the present 
admission, the patient's weight decreased 
from 41.5-37 kg. She complained of pro- 
gressive proximal muscle weakness and 
three to five loose bowel movements daily 
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without blood or mucus, At the time of her 
present admission, she was receiving 
Ampicillin, 250 mg. P.O. q.i.d. and predni- 
sone, 10 mg., alternating with 15 mg. daily. 


On physical examination, the patient 
was a cachetic female in no acute distress 
with normal vital signs. A mask-like facies 
with tight skin around the mouth and 
pursed lips was noted. No icterus or adeno- 
pathy was present, The lungs were clear to 
percussion and auscultation and examina- 
tion of the heart revealed a 2/6 systolic 
murmur. The abdomen was distended and 
tympanitic without masses, organomegaly, 
tenderness, succussion splash or bruit. Neu- 
rologic examination revealed marked prox- 
imal muscle weakness without tenderness 
and with normal sensation. Laboratory 
data included a hematocrit of 30%; WBC, 
7.500: sedimentation rate of 73 mm./hr. 
prothrombin time, 10/10 sec. SMA 6 was 
normal. The total protein was 5.8 em. 96 
with an albumin of 2.8 gm.%, SGOT, 26 
L.U./l.; CPK, 66 LU./l. and serum carotene 
53 pg.%. Chest x-ray again showed no 
parenchymal disease but revealed free air 
under the diaphragm and dilated loops of 
small bowel with pneumatosis cystoides. 
ANA was 3+ positive (a speckled pattern ), 
latex fixation was negative. ENA was not 
reported. 


It was thought that the patient might 
be suffering from a steroid myopathy in 
view of the marked weakness with normal 
enzymes. The dose of prednisone was re- 
duced. The pneumoperitoneum again re- 
solved spontaneously, although the weak- 
ness persisted. After one week, she was dis- 
charged at her own request to be followed- 
up by her private physician. 


COMMENT 


The etiology of PCI remains undefined. 
Currently the most widely accepted theory 
involves mechanical factors, i.e. a break in 
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intestinal mucosal integrity with increased 
intraluminal pressures, forcing intestinal 
gas to dissect into the bowel wall. This 
allows an understanding of the occurrence 
of PCI and most of its associated disor- 
ders. Keyting, et al,* after noting the oc- 
currence of PCI in three patients with 
chronic obstructive lung disease, demon- 
strated in dogs that air can dissect along 
the bronchi into the mediastinum, pass into 
the retroperitoneum and finally dissect 
along vascular channels into the bowel 
wall, They concluded that alveolar rupture 
with gas dissection was often pathogenic in 
PCI. Hughes* thought that the lung dis- 
ease in his one patient with scleroderma, 
even though restrictive and not obstructive 
as in his other patients, was responsible for 
the development of PCI. Lung involvement 
is common in PSS and restrictive lung dis- 
ease has recently been reported in 50% of 
patients with MCT disease. Restrictive lung 
disease, however, probably does not cause 
alveolar rupture and indeed our patient 
developed PCI without any clinically sig- 
nificant lung disease. Thus alveolar rupture 
is unlikely to be the source of the gas cysts 
in our patient or the other reported pa- 
tients with PCI and PSS. More likely to be 
responsible is the disordered small bowel 
motility in these patients, along with stasis, 
bacterial overgrowth and partial small 
bowel obstruction. 


Some authors, notably Meihoff, et al,’ 
have stressed the gravity of finding PCI in 
PSS, whereas others have found it of less 
dire prognostic significance. Meihoff felt 
that the occurrence of PCI per se was not 
so important but that its appearance im- 
plied the overall process had neared an 
end-stage. Mueller, et al* in their review of 
the literature, however, did not find this 
to be true in all cases. There does not ap- 
pear to be a predictable time course be- 
tween the occurrence of PCI and death. 
Our patient has done relatively well for 
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the one year since the development of PCI 
and her present difficulties possibly are 
due more to side-effects of therapy than to 
her basic disease process. This mav be due 
to the somewhat better prognosis of those 
with MCT as opposed to PSS, in which 
renal involvement is more common and 
severe. It would appear that the prog- 
nosis of PCI and collagen-vascular disease, 
as with other PCI associated disorders, re- 
mains that of the underlying disease. 


Lastly, the need for caution in reflexly 
recommending surgery in a patient with 
known collagen vascular disease that de- 
velops free air under the diaphragm is to 
be emphasized. Our patient, as Meihoff's 
second patient did, almost underwent ex- 
plorative surgery for perforated viscus on 
the basis of a small bowel obstructive pat- 
tern and free air under the diaphragm. Her 
lack of symptoms and signs were automatic- 
ally attributed to steroid therapy. The pres- 
ence of free air in a patient with PSS or 
other collagen disease, especially in the 
absence of peritoneal signs, should at least 
suggest the diagnosis of PCI, If this diag- 
nosis is confirmed, the patient may then be 
managed medically without immediate op- 
erative intervention. e 

L. J. B. 
Montefiore Hosp. & Med. Ctr. 


111 E. 210th St. 
Bronx, NY 10467 
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The Last Page 


QUESTIONS IN GASTROENTEROLOGY 


MICHAEL RUOFF, M.D., F.A.C.G.? 
New York, N. Y. 


The Last Page appears as a regular feature in each issue of THE AMERICAN JOURNAL 
OF GASTROENTEROLOGY. 


The questions that follow have been prepared exclusively from material in the 
current issue of the Journal and the page on which the answer can be found is indicated 
with each question. 


One way for regular readers of the Journal to utilize this feature is to scan The 
Last Page and attempt to answer the questions before reading the Journal. Then, when 
the articles have been read, return to The Last Page, again try to answer the questions 
and finally refer to the page locations that are provided in order to confirm your an- 
swers. 


For each question, one or more responses may be correct, or none mav be correct. 


1. CONCERNING ISOAMYLASES: C. The ratio of urinary amylase to urinary 


creatinine is increased during acute pan- 
A. The pancreatic (P) type arises only in the creatitis from a mean of 2.6 to a mean 
pancreas. of 51. 


B. The salivary (S) type arises in many D 
tissues in addition to the salivary glands 
and pancreas. 


. The ratio of urinary amylase to urinary 
creatinine is normal in cases of macro- 
amylasemia and S-type hyperamylasemia. 


C. S type iseoamylase may be elevated post- (Page 423) 
abdominal surgery, opiates, acute alcohol 
intake and in patients with lung cancer. y 


D. The principal serum isoamylase is the P 3^ PANCREATIC ENZYME INHIBITORS: 
type. 


(Page 421) A. Are released by the pancreas. 


B. Can be estimated by comparing enzyme 
activity of whole serum to that of dilute 


2. CONCERNING TESTS FOR ACUTE PAN- a 


CREATITIS: C. Are decreased by the administration of 


l lucocorticoids. 
A. Positive (raised) amylase to creatinine e 


clearance ratios are found in 90% of pa- D. Are increased by high protein diets and 
tients with hyperamylasemia that have anabolic steroids. 


acute pancreatitis. 

d (Page 433) 
B. False positive clearance ratios occur in 
patients with diabetic ketoacidosis or 


inn 4. IN USING B-SCAN ULTRASONOGRAPHY 

IN THE DIAGNOSIS OF LIVER CANCER: 

A. Cancer is represented by irregularity of 

° Assistant Professor of Clinical Medicine, New echos and increased intensity of irregular 
York University School of Medicine. echos. 
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. Diagnostic correlations can be drawn be- 


tween the ultrasonic patterns and serum 
alpha-fetoprotein levels. 


. False positive results tend to occur in 


patients with cirrhosis. 


. The resolution of focal lesions (2 cm.) 


is similar to that obtained with scintig- 
raphy. 


( Page 440) 


ACUTE ALCOHOLIC HEPATITIS: 


A. Corticosteroids do not reduce mortality. 


. If there is no contraindication for liver 


biopsy, mortality rates are below 20%. 


. If percutaneous liver biopsy cannot be 


done due to prothrombin time elevation 
mortality is 70-1005. 


. In. the high risk group that cannot be 


biopsied, those with the most prolonged 
prothrombin times have the worst prog- 
nosis. 


( Page 447 ) 


6. HERELLEA ( ACINETOBACTER): 


A. 


Are gram positive spore forming anaer- 


obes. 
Hydrolyze bile salts. 


C. Deconjugate bile salts. 


. Can be present in high numbers in the 


jejunum of patients with gastric resection. 


(Pages 451, 452) 


7. CONCERNING VIBRIO CHOLERAE: 


A. 


Aboral contact in dogs produces fulminant 
canine cholera. 


. Vibrio cholerae is not affected by gastric 


acid so it is easy to explain how oral in- 
gestion can account for the presence of 
vibriocidal titers in most of an exposed 
population by the age of puberty. 


. In many developing countries it is cus- 


tomary to wash or immerse the anal area 
in surface water after defecation. 


. Anal or rectal application in dogs will 


induce significant increases in the titer of 
serum vibriocidal antibody. 


(Page 455 ) 
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8. PATIENTS WITH BARRETT’S ESOPHA- 
GUS MAY PRESENT WITH: 


9. 


10. 


11. 


A. Mid esophageal strictures. 


B. 
C. 
D. 


Distal esophageal strictures. 
Distal esophagitis. 


Esophageal ulcers. 
( Page 463) 


MUCOEPIDERMOID CARCINOMA OF 
THE ESOPHAGUS: 


A. 


Occurs in the upper esophagus. 


B. Originates from esophageal glands. 
C. 
D 


Is invasive and metastatic. 


. Is another name for the adenosquamous 


cell carcinoma occurring at the esopha- 
gogastric junction. 


( Pages 468, 469) 


IN SCLERODERMA: 


A. 


CONCERNING 


Esophageal abnormalities, at least early 
in the disease, may be due to abnormal 
function rather than to changes in struc- 
ture and therefore may be reversible. 


. Early aggressive antireflux therapy unfor- 


tunately does not modify the progression 
of the esophageal disease. 


. The upper (striated) esophagus shows 


simultaneous contractions and reduced 


sphincter pressure. 


. Thirty per cent of patients have motor 


abnormalities of the esophagus and lower 
esophageal sphincter if manometry is em- 
ployed in their evaluation. 


(Page 476) 


MERCURY INTOXICA- 


TION: 


A. 


If mercury is found in the urine it means 
that toxic levels have developed in the 
kidney and brain. 


. To effect systemic absorption of mercury, 


metallic mercury must be converted to 
divalent mercury (mercuric ion). 


. Free metallic mercury usually passes 


through the gut rapidly enough to pre- 
clude significant conversion to divalent 
mercury. 
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12, 


13. 


D. Enterocolitis and tremor are clinical mani- 
festations of systemic mercury toxicity. 


(Page 479) 


CALCIFIED MUCINOUS ADENOCARCI- 
NOMA OF THE STOMACH: 


A. Occurs if the patients have associated 
hyperparathyroidism. 


B. Tends to occur in a younger age group. 


C. Shows a uniform distribution of calcifica- 
tion throughout the tumor. 


D. Is extraordinarily rare with only three 
cases in the published literature. 


(Page 483) 


CONCERNING LYMPHANGIOMAS: 


A. About one-third occur in the neck and 
are known as cystic hygromas. 


B. Those involving the retroperitoneum con- 
nect to the lymphatic system and rapidly 
fill after aspiration. 


C. If abdominal in location are only seen 
following traumatic blockage of chylous 
vessels. 


D. If malignant are known as lymphangiosar- 
comas. 


(Page 489) 
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IMURAN ADMINISTRATION TO DOGS: 


A. Does not affect the stimulated pancreas. 


B. If combined with hydrocortisone sup- 
presses pancreatic flow and enzyme se- 
cretion. 


C. Given with hydrocortisone reduces the 
maximum bicarbonate concentration and 
output. 


D. Invariably causes fulminant acute hemor- 
rhagic pancreatitis. 


(Page 491) 


PNEUMATOSIS 
NALIS: 


CYSTOIDES INTESTI- 


A. Is associated with progressive systemic 
sclerosis and mixed connective tissue dis- 
ease. 


B. Causing a pneumoperitoneum should be 
managed surgically. 


C. Is always due to obstructive lung disease 
causing alveolar rupture and gas dissec- 
tion. 


D. In 85% of cases is associated with other 
lesions of the gastrointestinal tract, the 
most common of which is duodenal ulcer. 


(Page 499) 
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Progress in Surgery, Vol. 15: edited by M. Allgow- 
er, M.D., S. E. Bergentz, M.D., R. Y. Calne, 
M.D. and U. F. Gruber, M.D. 159 pages, illus- 
trated. S. Karger, AG, Basel, Switzerland, 
1977. Price $28.75. 


This is an interesting addition to the series 
Progress in Surgery with contributions mainly 
from Germany and England. There are two in- 
troductory chapters on management of the patient 
in the Intensive Care Unit with one devoted to 
patients undergoing or following abdominal sur- 
gery. The yearly mortality in the latter group, in- 
cluding patients with gastrointestinal hemorrhage, 
cirrhosis and pancreatitis, averaged about 30%, 
There is an interesting paper on the value of col- 
loidal solutions in hypovolemia and another on 
anatomic changes in the antropyloric wall in gas- 
tric ulcer disease. Finally, there is a valuable con- 
tribution to the surgical literature in which the 
authors from the University of Munich show the 
value of the laser in the control of hemorrhage 
in gastrointestinal bleeding. They successfully con- 
trolled 131 of 140 bleeding incidents in 106 pa- 
tients during the period September, 1975-1976. 


There are a wide variety of papers in this small 
volume and gastroenterologists, internists and sur- 
geons will benefit from some of the latest clinical 
advances on the continent of Europe. 


Davin A. DreiLinG, M.D., F.A.C.G. 


Modern Topics in Gastrointestinal Endoscopy: 
edited by K. F. R. Schiller, M.D. and P. R. Sal- 
mon, M.B. 342 pages, illustrated. Year Book 
Medical Publishers, Chicago, IL, 1977. 


Despite the large number of books which have 
been published on endoscopy over the last few 
years this British book, with 25 different contrib- 
utors from various parts of England and occa- 
sional chapters from German and American experts, 
proves to be an excellent introductory book to the 
subject. It covers almost every known aspect of 
endoscopy from the history of instrumentation to 
the most recently developed sophisticated endos- 
copic technics. The chapter on the history of en- 
doscopy by D. D. Gibbs is an interesting descrip- 
tion of how endoscopy came into being. The 
physics of fiberoptic endoscopy by Hopkins is a 
sophisticated and complex discussion of physics 
and light relation to endoscopy. The development 
of the endoscope was largely dependent upon an 
understanding of transmission of light to a distant 
area along a fiberoptic tube. Thereafter there are 
chapters discussing esophagoscopy,  gastroduo- 
denoscopy, enteroscopy and colonoscopy as well as 
pancreatography. Almost without exception the 


chapters are excellent and the emphasis on under- 
standing and interpreting pathology is consistently 
stressed throughout this volume. Laparoscopy is 
also considered. 


All chapters are comprehensive and although 
one might state that today it is impossible to cover 
such a wide range of topics in one volume, this 
volume has succeeded in doing this within the 
limits of the space available. The final two chap- 
ters are devoted to the possibilities of research 
by Dr. Truelove and a postscript by the authors, 
Schiller and Salmon. The former points out that 
the use of endoscopy has far outstripped the basic 
research carried out by endoscopists and the latter 
discusses the objectives and major conclusions of 
each chapter in relation to the book as a whole. 
All in all this is an excellent book for gastroenter- 
ologists and surgeons wishing to have an over all 
view of endoscopy, its development and its pres- 
ent status in gastroenterology. 


ADRIAN J. GREENSTEIN, M.D., F.A.C.C. 


Essential Hepatology: by Thomas S. Chen, M.D. 
and Peter S. Chen, M.D. 360 pages, illustrated. 
Butterworths, Woburn, MA, 1977. Price $24.50. 


As reflected in the title, this book is an intro- 
duction to hepatology. The concise and clear text 
should be useful to medical students and physi- 
cians who wish to acquire an overview in liver 
disorders. 


The adoption of standardized  hepatologic 
nomenclature established recently by the Interna- 
tional Association for the Study of the Liver and 
the World Health Organization is helpful in de- 
fining more precisely the various disease entities. 


Over all, this is a useful and up-to-date book 
in the basics of liver disease. 


DEMETRIUS PerTsEMLIDIS, M.D., F.A.C.G. 


Solid Liver Tumors, Major Problems in Clinical 
Surgery—Vol. XXII, 1st ed.: by James H. Fos- 
ter, M.D. and Martin M. Berman, M.D. 342 
pages, illustrated. W. B. Saunders Co., Phila- 
delphia, PA, 1977. Price $18.00. 


This book draws attention to recent progress in 
the diagnosis and surgery of primary and meta- 
static liver tumors. It reflects a serious effort to 
accumulate data and define directions for guidance 
of the surgeons to cope with the difficulties of liver 
resections. 


The authors have tried successfully to present 
a complete review of the subject of liver tumors 
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in a commendable and admirable way. 


The book is highly recommended as most val- 
nable for surgeons and hepatologists. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 


Critical Surgical Care: edited by John S. Najar- 
ian, M.D. and John P. Delaney, M.D. 671 
pages, illustrated. Stratton Intercontinental 
Medical Book Corporation, New York, NY, 
1977. Price $29.95. 


Critical Surgical Care, edited by Najarian and 
Delaney is comprised of selected papers and dis- 
cussions from the Annual Continuation Course in 
Surgery given by the University of Minnesota. 
There are some 53 lectures given by the Who's 
Who in Surgery and grouped into five sections viz: 
emergency treatment, specific organ injury, sys- 
temic responses and complications of trauma, in- 
fections and burns. The series in well conceived 
and should serve as a textbook for surgical clerk- 
ship or for study for Boards. 


Davip A. DreiLinG, M.D., F.A.C.G. 


Malabsorption, Major Problems in Internal Med- 
icine—Vol. XIII, 1st ed.: by Marvin H. Sleisen- 
ger, M.D. and Lloyd L. Brandborg, M.D. 261 
pages, illustrated. W. B. Saunders Co., Phila- 
delphia, PA, 1977. Price $14.00. 


Considering the large number of recent publi- 
cations on malabsorption this book is particularly 
useful in being limited to 261 pages and cover- 
ing most of the important aspects of the physi- 
ology of normal absorption, the clinical and 
pathophysiological features of malabsorption and 
the laboratory diagnosis, of the entity. Subsequent 
chapters consider the immunology and bacteri- 
ology of the gastrointestinal tract. Following this 
is a chapter on malabsorption syndromes in chil- 
dren which considers particularly cystic fibrosis 
and various other abnormalities of amino acid 
malabsorption. Chapter 9 considers in detail the 
classification of the malabsorption syndrome. 
Seven categories of disease are discussed includ- 
ing defective intraluminal hydrolysis, mucosal cell 
abnormality, lymphatic obstruction, multiple de- 
fects, infective causes, drug-induced malabsorption 
and unexplained causes of malabsorption. This is 
an excellent review of this group of malabsorptive 
syndromes and will be of value to students study- 
ing gastroenterology, as well as to those practic- 
ing gastroenterology, internal medicine and sur- 
gery. 

ADRIAN J. GREENSTEIN, M.D., F.A.C.G, 


BOOK REVIEWS 
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Computerized Axial Tomography: by J. Gamba- 
relli, G. Guerinel, L. Chevrot and M. Mattei. 286 
pages, illustrated. Springer-Verlag New York 
Inc. New York, NY, 1977. Price $105.60. 


Cross-Sectional Anatomy, Computed Tomogra- 
phy and Ultrasound Correlation: by Barbara L. 
Carter, M.D., James Morehead, Ph.D., Samuel 
M. Wolpert, M.B., Steven B. Hammerschlag, 
M.B., Harry J. Griffiths, M.D. and Paul C. Kahn, 
M.D. Illustrated. Appleton-Century-Crofts, New 
York, NY, 1977. Price $42.50. 


Have CAT and Sonography scans got you down? 
Do they all look like gobbledegook to you? Well 
here are two excellent text atlases which correlate 
anatomic sections with scan reproductions. There 
is no question that the Gambarelli volume is more 
lush, presenting colored as well as black and white 
sections but then it is twice as expensive. Frankly 
$105 is much. Either book will do very well to 
enable you to face a CAT or Sonoscan with 
equanimity. 


Davip A. DnEiLING, M.D., F.A.C.G. 


Gastroenterology Specialty Board Review: by 
William A. Sodeman, Jr., M.D. and Thomas A. 
Saladin, M.D. 177 pages. Medical Examination 
Publishing Co., Inc., Flushing, NY, 1977. 
Price $12.00. 


This is a useful book for those preparing for 
Gastroenterology Board Examinations. The ques- 
tions are completely referenced to enable the 
reader to review the subject, when necessary. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 


World Review of Nutrition and Dietetics, Vol. 27, 
Some Aspects of Human Nutrition: edited by 
G. H. Bourne. 178 pages, illustrated. S. Karger 
AG. Basel, Switzerland, 1977. Price $49.50. 


Some Aspects of Human Nutrition covers the 
following topics: 1. Nutrition of the preschool child 
in India. 2. Perspectives in dietary fiber in human 
nutrition. 3. Formulation and evalulation of meals 
based on locally available foods for young chil- 
dren. 4. Possible role of hydrolysis products of 
the dietary components in the mechanisms of the 
exocrine pancreatic adaptation to the diet. 5. Pan- 
gamic acid (Vitamin B,;), a review. 


I found 2, 4 and 5 most interesting. Since I am 
merely a surgeon, I am sure the gastroenterologists 
will encounter much valuable information in this 
brief but much needed update on factors nutri- 
tional. 


Davin A. DrerLinG, M.D., F.A.C.G. 


The patient has 
dysphagia of 1: 


years duration. 





What is the + 
v 
diaanosis? Endoscopy 
-confirmatory or contradictory- 
Esophagoscopy hablo aidi 
resolves the question, @ValUdodle ald Iri 
e [1 
A 56-year-old man was seen because of in- the diaanosis of 
creasingly severe dysphagia of one and a half 
years’ duration. At the time of admission, the G | di d 
patient could take only liquids. Physical exam- 
ination was unrevealing. q... ISOY ers 
A filling defect of the midesophagus was 
observed by the radiologist. On several pro- The development of highly specialized fi- 
jections it appeared to be extrinsic, although an beroptic endoscopes has significantly enhanced 
intrinsic lesion, such as leiomyoma, could not be the accuracy and efficiency of gastrointestinal A 


excluded. 

Esophagoscopy was performed, and a 
round submucosal tumor thought to be a 
leiomyoma was identified at the level of 28 cm 
from the incisor teeth. The patient refused surgi- 
cal intervention. 

Causes of dysphagia may include esoph- 
ageal carcinoma, achalasia, lower esophageal 
ring or esophageal web, as well as benign neo- 
plasm. Benign tumors are rare and when de- 
tected are usually only incidental findings. Such 


Physical exam is unrevealing. 
X-ray studies are inconclusive. 


tumors may, however, become symptomatic 
upon reaching a large enough size. Such tumors 
are most often leiomyomas, which can partially 


obstruct the esophageal lumen. Characteristically, 


they develop central ulceration and hemorrhage. 


Case discussion based on The Clinical Significance of 
Esophagoscopy by Bernard M. Schuman. M.D., one in a 
series of monographs made available by Roche Laboratories 
in fulfillment of its commitment to continuing education in 
gastroenterology. This case history illustrates the diagnostic 
use of endoscopy: it does not represent an indication for 
Librax therapy 


diagnosis and treatment. Frequently, when both 
x-ray and laboratory tests have been repeatedly 
negative, endoscopy has uncovered an organic 
lesion. 

Whether a G.I. condition is eventually con- 
firmed as functional or organic, every patient 
should receive a thorough examination of his 
emotional profile and life stresses; such factors 
may give rise to the patients symptomatic com- 
plaints or aggravate the symptoms of an organic 
disorder. 





Librax: 1 Only Librax provides the specific antianxiety 
e action of Librium* (chlordiazepoxide HCI), in 
. addition to the antisecretory-antispasmodic ac- 
tions of Quarzan* (clidinium Br)—both original 
a valuable aid developments of Roche research. 
2 Librax seldom impairs mental acuity or per- 


in the treatment formance when given in proper dosage. How- 


ever, as with all preparations containing CNS- 
acting agents, patients should be cautioned 


e e 
of irritable bowel against hazardous occupations requiring com- 
plete mental alertness. 
syndrome’ 3 Flexibility of dosage helps meet varying re- 
quirements: 1 or 2 capsules three or four times 
daily, before meals and at bedtime. 
The diagnosis of irritable bowel syndrome is 


based on the patient's symptoms and history, 4 The convenience and economy of a single 
plus the exclusion of an organic disorder. In this Rx help sustain patient compliance, while 
condition, Librax has been found doubly valu- providing relief of both emotional and somatic 
able as an adjunct to reassurance and counsel- symptoms. 


ing because it relieves distressing symptoms of 
both emotional and somatic origin. 


A distinctive 
antianxiety-antispasmodic 
agent 


Librax 


Each capsule contains 5 mg chlordiazepoxide HC] 


and 2.5 mg clidinium Br. 


*Librax has been evaluated as possibly effective for this indication. 
Please see brief summary of prescribing information on followina page. 
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rax 
Each capsule contains 5 mg chlordiazepoxide HCI and 


2.5 mg clidinium Br. 


Piease consult complete prescribing information, a sum- 
mary of which follows: 






indications: Based on a review of this drug by the National 
Academy of Sciences— National Research Council and/or 
other information, FDA has classified the indications as follows: 
"Possibly" effective: as adjunctive therapy in the treatment of 
peptic ulcer and in the treatment of the irritable bowel syn- 
drome (irritable colon, spastic colon, mucous colitis) and acute 
enterocolitis, 

Final classification of the less-than-effective indications requires 
further investigation. 










Contraindications: Glaucoma; prostatic hypertrophy, benign 
bladder neck obstruction: hypersensitivity to chiordiazepoxice 
HCI and/or clidinium Br. 
Warnings: Caution patients about possible combined effects 
with alcohol and other CNS depressants, and against hazarc- 
ous Occupations requiring complete mental alertness (e.g., 
operating machinery, driving). Physical and psychological de- 
pendence rarely reported on recommended doses, but use 
caution in administering Librium* (chloidiazepoxide HCI) to 
known addiction-prone individuals or those who might increase 
dosage; withdrawal symptoms (including convulsions) reported 
following discontinuation of the drug. 

Usage in Pregnancy: Use of minor tranquilizers dur- 

ing first trimester should almost always be avoided 

because of increased risk of congenital malforma- 

tions as suggested in several studies. Consider 

possibility of pregnancy when instituting pidas y 

Advise patients to discuss therapy if they intend to 

or do become pregnant. 
As with all anticholinergics, inhibition of lactation may occur. 
Precautions: in elderly and debilitated, limit dosage to smail- 
est effective amount to preclude ataxia, oversedation, confusion 
ino more than 2 capsules/day initially; increase gradually as 
needed and tolerated). Though generally not recommended, if 
combination therapy with other psychotropics seems indicated, 
carefully consider pharmacology of agents, particularly poten- 
tiating drugs such as MAO inhibitors, phenothiazines. Observe 
usual precautions in presence of impaired renal or hepatic 
function. Paradoxical reactions reported in psychiatric patients. 
Employ usual precautions in treating anxiety states with evi- 
dence of impending depression; suicidal tendencies may be 
present and protective measures necessary. Variable effects on 
blood coagulation reported very rarely in patients receiving the 
drug and oral anticoagulants; causal relationship not estab- 
lished. 
Adverse Reactions: No side effects or manifestations not seen 
with either compound alone reported with Librax. When chlor- 
diazepoxide HCI is used alone, drowsiness, ataxia, confusion 
may occur, especially in elderly and debilitated; avoidable in 
most cases by proper dosage adjustment, but also occasion- 
ally observed at lower dosage ranges. Syncope reported in a 
few instances. Also encountered: isolated instances of skin 
eruptions, edema, minor menstrual irregularities, nausea and 
constipation, extrapyramidal symptoms. increased and de- 
creased libido—all infrequent, generally controlled with dosage 
reduction; changes in EEG patterns may appear during and 
after treatment; blood dyscrasias (including agranulocytosis), 
jaundice, hepatic dysfunction reported occasionally with chlor- 
diazepoxide HCI, making periodic blood counts and liver func- 
tion tests advisable during protracted therapy. Adverse effects 
reported with Librax typical of anticholinergic agents, /.e., dry- 
ness of mouth, blurring of vision, urinary hesitancy, constipa- 
tion. Constipation has occurred most often when Librax therapy 
is combined with other spasmolytics and/or low residue diets. 
Dosage: individualize for maximum benefit. Usual maintenance 
dose is 1-2 capsules, 3-4 times/day, before meals and at bed- 
time. Geriatric patients—-see Precautions. 
How Supplied: Available in green capsules, each containing 
5 mg chlordiazepoxide HCI (Librium*) and 2.5 mg clidinium Br 
(Quarzan*)— bottles of 100 and 500; Tel-E-Dose* packages of 
100; Prescription Paks of 50, singly and in trays of 10. 


Roche Products Inc. 
Manati, Puerto Rico 00701 


“ICAN HELP 
CHANGE YOUR LIFE. 

BUTICANT — . 
HELP CHANGE YOUR - 





SPARK PLUGS? 





If you want to find inner peace, come see 
me, But ask me how to fix a car? You got me. For 
questions of that nature, you must seek 
knowledge somewhere else. 

A good place would be the Consumer 
Information Catalog. It is put out by the Federal 
Government and lists over 200 consumer booklets 
that one can send away for. Most are free. And 
they can help you in many areas that I cannot. 
From raising tomatoes to 
lowering your fuel costs. 

So send for the free 
catalog. Write: Consumer 
Information Center, 

Dept. A, Pueblo, 

Colorado 81009. That way 
you wont have to climb a 
mountain to gain knowledge. 
You can merely go to your 
mailbox. 


THE CONSUMER 
INFORMATION CATALOG 


A catalog of over 200 helpful publications. 
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CONSUMER INFORMATION CENTER 


CS 


General Services Administration * Consumer Information Center 
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43rd Annual Convention 
of the 
American College of Gastroenterology 
and 
Course in 


Postgraduate Gastroenterology 


The Marriott, Denver, Colo. 
21-30 September 1978 


For furtber in formation write to: 


American College of Gastroenterology 
299 Broadway 
New York, N. Y. 10007 


















New from Pharmacl; 


E MOST 





RECTOID 


Hydrocortisone Retention Enema 


(] Goes right to the site of the problem to speed medication 
where it's needed most for prompt, direct relief 

C An effective alternative to oral corticosteroids—lessens risk 
of possible complications due to systemic absorption 

[3 Provides soothing, direct relief from ulcerative colitis symp- 
toms—effective medication in a vehicle providing coverage of 
inflamed colonic mucosa 

O Premeasured, prefilled, prelubricated, disposable—for unit- 
dose convenience, dosage accuracy, patient comfort 

O Supplied in a convenient, economical seven-pack—dcesignec 
to meet your prescribing needs 

[3 From the leaders in chemotherapy of ulcerative colitis for 


over 30 years. 
See facing page for brief summary of prescribing information. 


DIRECT ROUTE 
TORELIEFIN 
ULCERATIVE COLITIS 
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Not just a matter 
of a little spilled coffee... 


Acase in point: 


N.M. is a 55-year-old male with histologically 
proven cirrhosis, ascites, and a spleno-renal 
anastomosis. He has had three episodes of 
portal-systemic encephalopathy (PSE). two of 
which required hospitalization. His most recent 
episode was induced by increased protein 
ingestion and constipation. Upon examination, 
the patient exhibited asterixis, deterioration of 
mental state, hyperammonemia and inability to 
do the Trailmaking Test. Lactulose therapy was 
accompanied by a progressive elimination of 
these signs of PSE. The patients mental state 
became normal. 


'Adapted from an actual case history 








„this is portal-systemic 
encephalopathy (PSE)- 


(Also called Hepatic Encephalopathy, Hepatic Coma.) 
-a common complication of chronic liver disease. 
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i m the patients mental state and by an improvement in EEG pattern 
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Satisfactory as that resulting from neomycin therap Y Ar increast 
patients protein tolerance Is also frequently ct eden: with lact 
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juring pregnancy ind its effect on the mother or the fetus have 
evaluated in humans The f hysic lan and patient should understa 
" : " possibility that lactulose syrup might cause damage to the human fet 
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Two-thirds of cirrhotic patients with portal hypertension 
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the field of vision is 

suddenly and totally obscured 
by retained fecal material. 

The result of an inadequate 
bowel prep. 
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for colonoscopy with the Fleet? 
Prep Kit System, you can depend 
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High potency antacid/ 
effective antiflatulent 


eDouble the neutralizing capacity of 
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è Effective relief of concomitant gas distress 
eNon-constipating. 
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for convenience. 
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At ACMI our president's favorite department is Service. 


Your ACMI fiberoptic endoscope, or 
cystoscope. is useful only when it is in 
your hands and at peak performance. 
Occasionally all instruments require ser- 
vicing or repair in spite of famous ACMI 
built-in durability from features like rack 
and pinion control and other rugged 
components. When you choose a scope, 
it is important to consider the service 
capability of its maker. ACMI is the orig- 
inator of fiberoptics in diagnostic and 


therapeutic instruments. Every facility in 
our factory and our elaborate testing lab- 
oratories is available when your instru- 
ment needs service. Additicnal service 
centers are located near you to expedite 
service. There's nothing new about a 
company recognizing the importance of 
a service department. But at ACMI, it's 
our president's favorite. So you can be 
sure your instrument is well cared for... 
and returned to you fast. 


American Cystoscope Makers, Inc. 
300 Stillwater Avenue, 
Stamford, Ct 06902. 
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Contributions: Articles are accepted for publication on 
condition that they are contributed solely to THE 
AMERICAN JOURNAL OF GASTROENTEROLOGY. Unless the 
original copy of the manuscript is submitted it cannot be 
considered for publication. Manuscripts should be ad- 
dressed to the Editor and submitted in an original and at 
least one duplicate copy. 

In view of the Copyright Revision Act of 1976, transmit- 
tal letters to the Editor should contain the following: “In 
consideration of the American College of Gastroenterology 
taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfer(s), assign(s), or 
otherwise convey(s) all copyright ownership to the Ameri- 
can College of Gastroenterology in the event that such work 
is published by the American College of Gastroenterology’. 

Letters of transmittal which do not contain the above, 
signed by all the authors of the manuscript submitted, will 
necessitate delaying the review of the material. 

Manuscripts must be typewritten on 8% x | Linch, white 
paper, double-spaced including references, legends, case 
reports and footnotes. Sufficient margins should be left at 
top, bottom and on the sides of each page. 

The title page, including the by-line and affiliations of 
the authors, should be on a separate sheet. Affiliations of 
each of the authors and the place, ifany, where the work was 
done must be given. If an author's present affiliation differs 
from that where the work was done, both should be given. 
All pages should have the name of the senior author typed in 
the upper right hand corner. All pages including references, 
legends for illustrations and tables should be numbered 
consecutively. 

Each manuscript should begin with a short summary of 
not more than 150 words. The summary should contain the 
salient facts, i.e. purpose, results and conclusions. It will 
appear at the beginning of the article. 

If additional data become available before the manu- 
script is submitted such information should be added to it 
and not appear as addenda. 

The references should be typed double-spaced and ab- 
breviations of journals should conform to those used in 
Index Medicus of the National Library of Medicine. The 
forngat is listed in the following examples: 


References to an article with 3 or less authors: 

1. Robinson AS, Sommer DA, Levinson M: Transfiber- 
scopic removal of esophageal polyps. Am J Gastroen- 
terol 61:297-300, 1974. 

References to an article with more than 3 authors: 

2. Starzl TE, Lee IY, Porter KA, et al: The influence of 
portal blood upon lipid metabolism in normal and 
diabetic dogs and baboons. Surg Gynecol Obstet 
140:381-388, 1975. 

Reference to a book: 

3. Reuter SR, Redman HC: Gastrointestinal Angio- 
graphy. Second Edition. Philadelphia, W. B. Saund- 
ers Company, 1977. 

Reference to an article in a book: 

4. Ansel HJ: Normal Pancreatic Duct. In: Atlas of En- 
doscopic Retrograde Cholangiopancreatography. 
Edited by Stewart, ET, Vennes JA, Geenen JE. St. 
Louis, The C. V. Mosby Company, 1977, pp. 43-47. 

All references should be numbered consecutively and 
should appear according to the order in which they are 
referred to in the text and not alphabetically. 

We reserve the right to copy edit accepted manuscripts 

and galley proofs will be sent to the authors for final ap- 


proval. These must be returned within 48 hours after re- 
ceipt. 

The editors and publishers are not responsible for indi- 
vidual opinions expressed by their contributors nor forthose 
given under current literature. Accepted manuscripts 
become the permanent property of The American College of 
Gastroenterology and may not be reproduced by any means, 
in whole or in part without the written consent of both the 
author and the publisher. 

Illustrations: A total of four black and white illustrations 
per article will be allowed each author without cost. Addi- 
tional illustrations will be charged for at prevailing prices. 
Drawings and graphs should be made on a good grade of 
white drawing paper or illustration board using only black 
india ink. Since all illustrations are reduced for publication, 
lettering must be sufficiently large to be legible upon reduc- 
tion. Itis preferred that all drawings and graphs be submit- 
ted as high-contrast, gloss y prints, 5 x 7 inches. The original 
art work should not be sent unless requested. 

In the legend for photomicrographs the magnification 
and stain should be indicated. X-ray photographs should be 
submitted as high-contrast, right-reading, glossy prints with 
the light and dark areas the same as the original. These also 
should be 5 x 7 inches. Original x-ray films are not accept- 
able. 

Wherever possible, arrows should be placed on photo- 
graphs or drawings to indicate the portion to which refer- 
ence is made. 

All illustrations must be numbered and the legends must 
be typed double-spaced, on a separate sheet of paper. A 
gummed label should be affixed to the back of each illustra- 
tion with the following information: name of senior author, 
title of manuscript, figure number and an arrow indicating 
the top of the figure. It will be the author's responsibility to 
correctly indicate the top of the illustration and in the event 
it requires remaking the author will be charged. 

When full-color illustrations are accepted the cost of the 
color plates and the reproduction is to be borne by the 
author or his sponsor. 

Tables: These should be self-explanatory and should not 
duplicate the text. The data should be logically and clearly 
organized so that it can be used to compare or classify re- 
lated items. l 

Each table should be typed double-spaced, including all 
headings and each should begin on a separate sheet of 8⁄2 x 
11 inch paper. Larger size sheets should not be used. If a 
table must be continued, a second sheet of 8% x 11 inch 
paper should be used and the heads of all columns and lines 
should be repeated. All tables should be arranged so that 
when they are printed they will not be wider than the width 
of the type of one page (5%"’). 

All tables must be numbered consecutively in Roman 
numerals beginning with I and each must have a title. 

Investigations on human subjects: All clinical research 
papers submitted from the United States, which involve 
human subjects, must be accompanied by evidence of peer 
review. The date that the project was approved, when avail- 
able, should be included. 

Measurements: All measurements must be in metric 
units, 

Reprints: A price list and order blank for reprints will be 
sent to the senior author at the address shown on the manu- 
script before the Journal is issued. The making of additional 
reprints or reproduction of editorial content, in whole or in 
part, by any means, or by persons other than the publishers 
will not be permitted. 
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Which of these 
cirrhotic patients has 
portal-systemic 
encephalopathy (PSE)? 


(Also called Hepatic Encephalopathy, Hepatic Coma. 





(Please turn page for answer.) 
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Brief Summary 


INDICATIONS: For the prevention and treatment of portal- 
systemic encephalopathy, including the stages of hepatic 
re-coma and coma. Controlled studies have shown that 
actulose syrup therapy reduces the blood ammonia levels 
by 25-50%; this is generally paralleled by an improvement 
in the patients’ mental state and by an improvement in EEG 
patterns. The clinical response has been observed in about 
75% of patients, which is at least as satisfactory as that 
resulting from neomycin therapy. An increase in patients’ 
protein tolerance is also frequently observed with lactulose 


therapy. In the treatment of chronic portal-systemic enceph- 


alopathy, Cephulac has been given for over 2 years in 
controlled studies. 


CONTRAINDICATIONS: Since Cephulac contains galac- 
tose (less than 2.2 g./15 ml.), it is contraindicated in 
patients who require a low galactose diet. 


WARNINGS: Use in Pregnancy: Studies in laboratory ani- 
mals have not revealed a teratogenic potential of lactulose. 
The safety of lactulose arp during pregnancy and its 
effect on the mother or the fetus have not been evaluated in 
humans. The physician and patient should understand that 
the possibility that lactulose syrup might cause damage 

to the human fetus cannot be excluded. Lactulose syrup 
should not be given during pregnancy unless, in the opin- 
ion of the physician, the possible benefits outweigh the 
possible risks. 


PRECAUTIONS: Lactulose syrup contains galactose - 
than 2.2 he mi.) and lactose (less than 1.2 g./15 mi.) and 
it should be used with caution in diabetics. There have been 
pelagic reports about the concomitant use of neomycin 
and lactulose syrup. Theoretically, the elimination of certain 
colonic bacteria by neomycin and possibly other anti-infec- 
tive agents may interfere with the desired degradation of 
lactulose and thus prevent the acidification of colonic con- 
tents. Thus the status of the lactulose-treated patient should 
be closely monitored in the event of concomitant oral anti- 
infective therapy. Other laxatives should not be used espe- 
cially during the initial phase of therapy for portal-systemic 
encephalopathy because the loose stools resulting from 
their use may falsely suggest that adequate Cephulac dos- 

e has been achieved. In the overall management of por- 
tal-systemic encephalopathy it should be recognized that 
there is serious underlying liver disease with complications 
such,as electrolyte disturbance (e.g., hypokalemia) for 
which other specific therapy may be required. 


ADVERSE REACTIONS: Cephulac may produce gaseous 
distention with flatulence or belching and abdominal dis- 
comfort such as cramping in about 20% of patients. Exces- 
sive dosage can lead to diarrhea. Nausea and vomiting 
have been reported infrequently. 


DOSAGE AND ADMINISTRATION: The usual dosage is 2 
to 3 tablespoonfuls (30 to 45 ml., containing 20 g. to 30 g. 
of lactulose) three or four times daily. The dosage may be 
adjusted every day or two to produce 2 or 3 soft stools 
daily. Hourly doses of 30 to 45 ml. of Cephulac may be 
used to induce the rapid laxation indicated in the initial 
poes of the therapy of portal-systemic encephalopathy. 

hen the laxative effect has been achieved, the dose of 
Cephulac may then be reduced to the recommended daily 
dose. Improvement in the patient's condition may occur 
within 24 hours but may not begin before 48 hours or even 
later. Continuous long-term therapy is indicated to lessen 
the severity and prevent the recurrence of portal-systemic 
encephalopathy. The dose of Cephulac for this purpose is 
the same as the recommended daily dose. 
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MEETINGS OF INTEREST 


43rd Annual Convention, American College 
of Gastroenterology, The Marriott, Denver, 
Colo., 24-27 September 1978. 


Annual Course in Postgraduate Gastroenter- 
ology, American College of Gastroenterology, 
The Marriott, Denver, Colo., 28-30 September 
1978. 


One Day of Gastroenterology, Postgraduate 
Course co-sponsored by the American College 
of Gastroenterology, the Southern Medical As- 
sociation. Georgia World Congress Center, At- 


lanta, Ga., 11 November 1978. 


They all do! 





Case 1. 53- -year- old 
retired submariner 

with cirrhosis of un- 
certain etiology and 
portacaval shunt 





Case 2. 57-year-old 
widow with primary 
biliary cirrhosis 


Caso 3. 50-year-old 
male with alcoholic 
cirrhosis 





Case 4. 43-yea r- old 





Case 5. 55-year-old 


Case 6. 50-year-old 


salesman with male with male with Laennecs 
clinically stable histologically proven cirrhosis and 
Laennecs cirrhosis cirrhosis portacaval shur 


Professional models were used to ensure patient privat 


Suspect portal-systemic encephalopathy (PSE) 
in every patient with cirrhosis 


Common early symptoms of PSE are: 


irritability, euphoria, lack of concern for others. 
inappropriate behavior, faraway look, inversion of 
sleep pattern. 


Results of recent investigations of PSE: 


æ Two-thirds of cirrhotic patients with portal 
hypertension without clinical evidence of PSE 
revealed impairment of cerebral function on 
psychometric testing. This dysfunction was in 
the same range as in patients with brain damage 
after blunt trauma! 

& Alcoholic males with cirrhosis demonstrated 
a mental state significantly inferior to alcoholics 
without cirrhosis? 

& The majority of cirrhotic patients with porta- 
caval shunts who appeared mentally normal 
had demonstrable psychomotor impairment? 


These inapparent and early stages can last for hours. 
days, weeks, months or even years. Untreated, they 
lead to COMA. You can't depend on routine observa- 
tion to detect PSE. 


Ce 


m Test every cirrhotic for PSE. 

= Treat every PSE, regardless of stage. 

= Remember, the early stages are the most 
common; the coma stage is only the tip of the 


PSE iceberg 





(lactulose) Syrup 


Each 15 ml. of syrup contains: 10 g. lactulose (and less than 2.2 g. galactose, 
less than 1.2 g. lactose, and 1.2 g. or less of other sugars) 


for the prevention and treatment 


of portal-systemic encephalopathy 
(Also called Hepatic Encephalopathy, Hepatic Coma.) 


The above advertisement will appear in: 


American Journal of Digestive Hieoases. American Jou rnal of Gastroenterology. 


. DISP n cci e 


hulac 


Cephulac (lactulose) Syrup effectively reverses 
acute and chronic recurrent PSE in over 75% of 
episodes, without serious adverse reactions. when 
used as directed 

s lowers blood ammonia levels 

& improves mental state 

m lessens EEG abnormalities 

® permits more normal dietary protein intake 

m makes tt easier to treat the patient 


References: 

1. Schomerus, H. and Hamster, W: Latent portasystemi 
encephalopathy. Digestion 14:548-549, 1976 

2. Smith, H.H. and Smith. L.S.: WAIS functioning of cirrhi 

and non-cirrhotic alcoholics. J. Clin beh 33:309-31 

3. Rikkers. L.. Jenko. P.. Rudman. D and Freides. D Ca 
hepatic encephalopathy: Detection. prevalence and relationship 
to nitrogen metabolism. Gastroenterology 72:1119. 1977 


See adjacent page for prescribing information 





Some anxious ulcer patients _ 
manage to avoid 
every irritant... 





ROCHE 


...except l 
excessive anxiety 


While his ulcer is still in its ac- The characteristic response 
tive stage, the patient is usually it produces is one that you know. 
quite scrupulous about following want and trust 


“doctor's orders.” For the time Valium (diazepam) can particu- 
being, at least, he's willing to larly benefi: the ulcer patient 
forego coffee, alcohol, spicy whose psychic tension increases 
foods, even cigarettes. But at bedtime. The addition of an 
there's one irritant that some of h.s. dose of Valium to a b.i.d. or 
these anxious ulcer patients t.i.d. regimen can reduce 
may be unable to avoid—or to “nighttime” anxiety and thus 
handle. Excessive anxiety. may encourage sleep. At rec- 
For such patients, specific anti- ommended dosages, Valium is 
anxiety medication is frequently Usually well tolerated. Althougf, 
indicated in addition to counsel- drowsiness, ataxia and fatigue 
Ing and reassurance—that is are sometimes encountered. 
where Valium (diazepam) comes these and more serious side ef- 
in. Valium is a useful, highly de- fects are rarely a problem. 


pendable calming agent that 


a VALIUM. 


(diaze pam)" 


relieve his psychic 
2-Mg, 5-mg, IO-mo me tablets 


tension and anxiety. 
can relieve the ulcer patient's 
Psychic tension and anxietu 





Before prescribing, please see following page for a summary of product information. 








(di ) 
Before prescribing, please consult complete product infor- 
“mation, a summary of which follows: 
Indications: Tension and anxiety states; somatic complaints 
which are concomitants of emotional factors; psychoneurotic 
' states manifested by tension, anxiety, apprehension, fatigue, de- 
` pressive symptoms or agitation; symptomatic relief of acute agita- 
tion, tremor, delirium tremens and hallucinosis due to acute 
| alcohol withdrawal. adjunctively in skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity caused by upper motor 
neuron disorders; athetosis; stiff-man syndrome; convulsive disor- 
ders (not for sole therapy). 

The effectiveness of Valium in long-term use, that is, more 
-than 4 months, has not been assessed by systematic clinical 
studies, The physician should periodically reassess the useful- 
ness of the drug for the individual patient. 

Contraindicated: Known hypersensitivity to the drug. Chil- 
dren under 6 months of age. Acute narrow angie glaucoma; may 
be used in patients with open angle glaucoma who are receiving 
appropriate therapy. 

Warnings: Not of value in psychotic patients. Caution against 
-hazardous occupations requiring complete mental alertness. 
When used adjunctively in convulsive disorders, possibility of in- 
crease in frequency and/or severity of grand mal seizures may 
require increased dosage of standard anticonvulsant medication; 
abrupt withdrawal may be associated with temporary increase in 
| frequency and/or severity of seizures. Advise against simulta- 
neous ingestion of alcohol and other CNS depressants. With- 
drawal symptoms (similar to those with barbiturates and alcohol) 
"have occurred following abrupt discontinuance (convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating). 
‘Keep addiction-prone individuals under careful surveillance be- 
«cause of their predisposition to habituation and dependence. 

: Usage in Pregnancy: Use of minor tranquilizers during 
first trimester should almost always be avoided be- 

cause of increased risk of congenital malformations as 

suggested in several studies. Consider possibility of 

pregnancy when instituting therapy; advise patients to 
discuss therapy if they intend to or do become pregnant, 

Precautions: If combined with other psychotropics or 
anticonvulsants, consider carefully pharmacology of agents em- 
ployed; drugs such as phenothiazines, narcotics, barbiturates, 
¿MAO inhibitors and other antidepressants may potentiate its ac- 
tion. Usual precautions indicated in patients severely depressed, 
-or with latent depression, or with suicidal tendencies, Observe 
-usual precautions in impaired renal or hepatic function. Limit 
dosage to smallest effective amount in elderly and debilitated to 
-preclude ataxia or oversedation. 

Side Effects: Drowsiness, confusion, diplopia, hypotension, 
changes in libido, nausea, fatigue, depression, dysarthria, jaun- 
‘dice, skin rash, ataxia, constipation, headache, incontinence, 
«changes in salivation, slurred speech, tremor, vertigo, urinary re- 
tention, blurred vision. Paradoxical reactions such as acute 
"hyperexcited states, anxiety, hallucinations, increased muscle 
-spasticity, insomnia, rage, sleep disturbances, stimulation have 
| been reported; should these occur, discontinue drug. Isolated re- 
‘ports of neutropenia, jaundice; periodic blood counts and liver 
-function tests advisable during long-term therapy. 

E Dosage: individualize for maximum beneficial effect. Adults: 
Tension, anxiety and psychoneurotic states, 2 to 10 mg b.i.d. to 

| q.i.d.; alcoholism, 10 mg t.i.d. or q.i.d. in first 24 hours, then 

5 mg t. i.d. or qid. as needed; adjunctively in skeletal muscle 
"spasm, 2to 10 mg ti.d. or q.i.d.; adjunctively in convulsive dis- 
orders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated patients: 

| 2 to 2% mg, 10r 2 times daily initially increasing as needed and 
tolerated: (See Precautions.) Children: 1 to 2V» mg t.i.d. or q.i.d. 

| initially increasing as needed and tolerated (not for use under 6 
months). 

A Supplied: Valium Tablets, 2 mg, 5 mg and 10 mg—bottles 
of 100 and 500; Tel-E-Dose* packages of 100, available in trays of 
4 reverse-numbered boxes of 25, and in boxes containing 10 strips 
a 10: Prescri iption Paks of 50, avaliable singly and in trays of 10. 


: Roche Laboratories 
4 Division of Hoffmann-La Roche inc. 
T No Nutley, New Jersey 07110 





“ICAN HELP 
CHANGE YOUR LIFE. 
BUT I CAN'T 
HELP CHANGE YOUR 
SPARK PLUGS: 





If you want to find mner peace, come see 
me. But ask me how to fix a car? You got me. For 
questions of that nature, you must seek 
knowledge somewhere else. 

A good place would be the Consumer 
Information Catalog. It is put out by the Federal 
Government and lists over 200 consumer booklets 
that one can send away for. Most are free. And 
they can help you in many areas that I cannot. 
From raising tomatoes to 
lowering your fuel costs. 

So send for the free 
catalog. Write: Consumer 
Information Center, 

Dept. A, Pueblo, 

Colorado 81009. That way 
you won't have to climb a 
mountain to gain knowledge. 
You can merely go to your 
mailbox. 


INFORMATION CAT. ALOG 


A catalog of over 200 helpful publications. 








CS 


General Services Administration *« Consumer Information Center 


Because every patient's 
needs are different, 
Fleet provides a complete 
line of bowel evacuants. 











C.B. Fleet Co. has served the 
medical profession for more than 
100 years...a record built on the 
highest standards for product 


Maintaining this leadership 
position, Fleet*has developed 
additional products to meet the 
increasing needs of practitioners 


Now you have the most 
complete line of products suitable 
for any need, with any patient, in 
any situation where bowel 


quality and satisfaction. evacuation is required. 


_ 








ax $130» 6 


Bisacodyl 
Laxative 











For the relief Enteric Coated Tablets 
of constipation twelve 100-tablet bottles 
5 mg. each tablet 






eet 





4% Fluid Ounces (133 mí) 







AVi Fluid Dunes (133 mi} 





NOC0132-0211-01 


Fleet. 


Barium Enema 





" "Bisacodyl 
Laxalive 






CONTENTS: FLEET” PHOSPHO; SODA BUFFERED SALINE 


















100 suppositories CTI n eae FLEET* BISACODYL, NF } 

riget 

C 
CONTENTS: FLEET” PHOSPHQ;SODA BUFFERED SALINE LAXATIVE. 14 Fi. 
OZ. (45 ML); FLEET” BISACODYL, NF CONTACT LAXATIVE. 4 ENTERIC- 
COATED TABLETS, 5 MG EA; FLEET” BAGENEMA, 1 UNIT: 
SOAPSUDS PACKET (1) 

k o 


When bowel evacuation 
is specified, Fleet? 
should be too. 


Fleet. 





SA 





LARGE VOLUME 
ENEMA SET 


Fost 
Pal 


CONTENTS: FLEET* PHOSPHO¿SODA BUFFERED SALINE LAXATIVE, 
I’ FL. OZ. (45 ML); FLEET® BISACODYL, NF CONTACT LAXATIVE, 
4 ENTERIC- COATED TABLETS, 5 MG EA.; FLEET® READY-TO-USE 


C.B. FLEET CO., INC BISACODYL ENEMA, 10 MG BISACODYL. USP 


Lynchburg, Va. 24505 


f 


ignificant gastric 
acid suppression 
means 
effective duodenal 
ulcer therapy 


brand of Tablets, 300 mg. Injection, 300 mg./2 


cimetidine 


The H5 Receptor 
Antagonist 





Working directly at the parietal cell, 
‘Tagamet’ suppresses gastric acid 





secretion after meals and throughout 
the night, producing important 
patient benefits: 


rapid ulcer healing 





effective orantem relief, 


day and night 


In Duodenal Ulcer, the recommended dosage is 300 mg. 
four times a day, with meals and at bedtime. Treatment 
periods should not exceed eight weeks. 


While healing may occur during the first week or two, 
‘Tagamet’ therapy should be continued for four to six 
weeks unless healing has been demonstrated endo- 
scopically. 


In Pathological Hypersecretory Disorders, the dosage 

is also 300 mg. four times a day, with meals and at bed- 
time. In some patients it may be necessary to administer 
‘Tagamet’ 300 mg. doses more frequently (not to exceed 
2400 mg. per day) and continue as long as clinically 
indicated. 


Dosage should be reduced in patients with impaired 
renal function. 


Concomitant antacids should be given as needed for 
relief of pain. 


Before prescribing, see complete prescribing informa- 
tion in SK&F literature or PDR. The following is a 
brief summary. 


Indications: ‘Tagamet’ (brand of cimetidine) is indicated 
in the short-term (up to 8 weeks) treatment of duodenal 
ulcer; and in the treatment of pathological hypersecretory 
disorders (i.e., Zollinger-Ellison syndrome, systemic 
mastocytosis and multiple endocrine adenomas). Con- 
comitant antacids should be given as needed for relief of 
pain. Studies to date do not provide evidence of the safety 
of cimetidine in uncomplicated duodenal ulcer beyond 

8 weeks. 








Contraindications: There are no known contraindica- 
tions to the use of ‘Tagamet’. 


Precautions: In a 24-month toxicity study in rats at dose 
levels approximating 9 to 56 times the recommended 
human dose, benign Leydig cell tumors were seen. These 
were common in both the treated and control groups, and 
the incidence became significantly higher only in the 
aged rats receiving ‘Tagamet’. Reproduction studies in 
animals have shown no evidence of impaired mating 
performance or fertility. 


Lack of experience to date precludes recommending 
‘Tagamet’ for use in pregnant patients, women of child- 
bearing potential, nursing mothers or children under 16 
unless anticipated benefits outweigh potential risks; 
generally, nursing should be discontinued in patients 
taking the drug. 


Adverse Reactions: Diarrhea, muscular pain, dizziness, 
rash, mild gynecomastia. A few cases of neutropenia have 
been reported, but no causal relationship could be estab- 
lished. Small, regularly observed, reversible increases in 
plasma creatinine and some increases in serum trans- 
aminase have been reported. 


How Supplied: Pale Green Tablets: 300 mg. tablets in 
bottles of 100 and Single Unit Packages of 100 (intended 
for institutional use only). 


Injection: 300 mg./2 ml. in single-dose vials in packages 
of 10. 


Date of issuance Sept. 1977 


SK&F LAB CO., Carolina, P.R. 00630 


gamet 
brand of 


cimetidine 
SKSF LAB CO. 


a SmithKline company 



































DIRECT ROUTE 
TO RELIEF IN 











RECTOID 


Hydrocortisone Retention Enema 


O Goes right to the site of the problem to speed medication 
where it's needed most for prompt, direct relief 

© An effective alternative to oral corticosteroids—lessens risk 
of possible complications due to systemic absorption 

O Provides soothing, direct relief from ulcerative colitis symp- 
toms—effective medication in a vehicle providing coverage of 
inflamed colonic mucosa 

O Premeasured, prefilled, prelubricated, disposable—for unit- . 
dose convenience, dosage accuracy, patient comfort 4 
O Supplied in a convenient, economical seven-pack-—designed 
to meet your prescribing needs 

O From the leaders in chemotherapy of ulcerative colitis for 
over 30 years. 

¿See facing page tor brief summary of prescribing information. 
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The LEVEEN Peritoneo-Venous Shunt. 


e A rx WG meme ems fe RU 


A device that can contribute significantly to the 


PPP... NEDA PERVADING 


medical treatment of refractory ascites. 








Typical girth reduction in patient after shunt 
installation, 


Refractory ascites has traditionally 
been a medically-managed problem, 
often complicated by increased 
aldosterone, creatinine and BUN 
levels, reduced sodium clearance, and 
progressively increasing oliguria. The 
treatment of choice, which usually 
includes a salt-restricted diet and a 
regimen of powerful diuretics, eventu- 
ally may only mobilize the ascitic 

fluid at the expense of renal function. 
The patient often requires repeated 
hospitalization as fluid becomes more 
and more difficult to mobilize, and 
increased girth, breathing difficulty, 
nutritional deficiency and renal com- 
plications reduce the patient's mobility, 
comfort and longevity. 


Not a cure or a solution by itself, but, 
combined with diuretic treatment, 

a promising improvement in patient 
comfort and longevity’. 

Easily implanted, the LEVEEN 
Peritoneo-Venous Shunt offers another 
tool to simplify this usually difficult 
course of patient management. By 
means of a pressure-activated valve 
with attached tubing, the shunt routes 
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Note dramatic drop in body weight and increase 


in urine output 


fluid from the peritonel cavity into the 
superior vena cava. Thus by increasing 
the intravascular fluid, the shunt may 
help to prevent or actually reverse the 
hepato-renal syndrome”, while it can 
allow a wider safety margin for the use 
of diuretics without causing kidney 
damage. 


Urine output increased, girth reduced. 


Studies have shown that patients with 
the shunt implanted usually present 

a drop in aldosterone, creatinine, and 
BUN levels, with increased sodium 
clearance, urine output, and reduced 
girth and body weight. All of these 
results usually occur within 24 hours 
after shunt installation.' In one 1977 
study of 28 patients, mean urine flow 
increased from 607 ml to 4,254 ml, 
mean abdominal girth dropped from 
108 to 93 cm, mean BUN level fell from 
39 to 23 mg/100 ml, and the mean 
plasma creatinine level was reduced 
from 2.4 to 1.8 mg/100 ml". 


More mobility, less hospitalization. 
In the same 1977 study, most patients 
were discharged within 10 to 15 days 





The shunt acts in conjunction with diuretics to 
increase patient comfort and mobility. 


after surgery, and after 18 months, 
nearly half were still alive. Of patients 
who had a bilirubin value of less than 
10 mg/100 ml and no signs of severe 
encephalopathy or recent Gl bleeding, 
71% were alive after 18 months.* 

Even after shunt implantation, patients 
still require medical attention, but will 
not, in most cases, remain hospital- 
bound, and will require less of the 
physician's time. Increased patient 
comtort and reduced hospital depen- 
dency will restore some degree of 
mobility and normality to the ascitic 
patient. 


Call for technical information. 

An increasing number of physicians 
are discovering this simple device can 
indeed augment medical treatment of 
a difficult problem. For your copy of 
the studies and relevant product data, 
write to: 

Mr. Ralph Colling 

Becton, Dickinson and Company 
Rutherford, N.J. 07070 

or Call this toll free number for 
answers to your technical 
questions: 800-631-0174. 


BECTON-DICKINSON Division of Becton, Dickinson and Company, Rutherford, N.J. 07070 


B-D and LEVEEN are trademarks of Becton, Dickinson and Company 


© Becton, Dickinson and Company 1978  ADO63 


Indications For Use: 

The LeVeen Peritoneo-Venous Shunt may be 
indicated when the patient does not respond 
promptly to intensive medical management. 


The shunt is designed to eliminate the 
accumulation of ascitic fluid. Shunt placement 
should be considered for treatment of ascites 
complicating the following conditions: 


. Cirrhosis 

. Budd-Chiari Syndrome 
. Chylous Ascites 
Nephrogenic Ascites 
Biliary Atresia 
Amyloidosis 

. Cryptogenic Ascites 


Contraindications For Use: 

In certain patients, the LeVeen Peritoneo- 
Venous Shunt will not be effective, or may be 
contraindicated because of secondary 
complications that outweigh its benefits. 
These conditions are: 


1. Peritonitis. This should always be sus- 
pected when the peritoneal fluid is turbid 
Peritonitis can occur without the usual 
signs and symptoms in patients with ascites 

2. Esophageal Varices. With A Recent History 
Of Bleeding. If ascites and variceal bleed- 
ing are present concurrently, treating the 
varices first may be indicated. 

3. Renal Failure. The shunt will not reverse 
the renal damage in patients with acute 
tubular necrosis or other types of primary 
renal failure. A low urine sodium concen- 
tration may be the best indication that the 
tubules are functional and may respond 
to a shunt. 

4. Bilirubin level above 10 mg/dl 


Cautions: 


1. Esophageal Varices. Without Recent Bleed- 
ing. In patients whose varices have been 
treated surgically, the shunt may be effective. 

2. Neoplastic Ascites. The LeVeen Peritoneo- 
Venous Shunt has been used with success 
in patients with intractable ascites associ- 
ated with primary or metastatic intra- 
abdominal neoplasms.? The use of the 
shunt in such patients requires weighing 
the shunt's potential benefits against the 
possible hazard of generalized dissemina- 
tion of neoplastic cells which are commonly 
present in the ascitic fluid of these patients. 

3. Associated Cardiac Disease. Cardiac 
patients may be sensitive to increased 
blood volume due to sudden recirculation 
of large quantities of ascitic fluid. Removal 
of accumulated ascitic fluid from the 
abdomen at the time of shunt placement 
may be indicated in such patients. 
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Recent Advances in Gastrointestinal] Endoscopy 


L. DEMLING, M.D. 


Erlangen, Germany 


Since 1970 considerable advances have been made in the field of fiber- 
optical endoscopy. One essential factor is that a greater variety and more effi- 
cient instruments became available. The development moved first in the direc- 
tion of a more precise diagnosis and second in the direction of therapeutic or 


operative endoscopy. 


ADVANCES IN DIAGNOSIS 


Emergency endoscopy:—Within a few 
years, it has become possible by using 
fiberoptics, to inspect the upper gastro- 
intestinal tract and the colon, including the 
terminal ileum, as well as with certain 
limitations, the small intestine lying in 
between. The latter problem is not yet 
sufficiently solved. It followed from this 
that in the case of acute bleeding, it is not 
necessary to wait until the bleeding has 
stopped but it is possible to apply en- 
doscopy immediately and after drawing 
away the accumulation of blood, to estab- 
lish the seat of the bleeding, 


The further therapeutic procedures 
would be dependent on the findings. This 
advancement simplifies matters consider- 
ably for the surgeon. False or incomplete 
diagnoses are avoided. 


The Joseph Abrams Memorial Lecture, pre- 
sented at the New York Society for Gastrointestinal 
Endoscopy, New York, N. Y,, 12 January 1977. 

From the Department of Medicine, University 
of Erlangen-Nürnberg. —' — | \ 






According to the statistics available, 
in almost 50% of patients with esophageal 
varices, bleeding is due to other lesions, 
for example gastric ulcers. In 10-30% of 
patients there are multiple lesions in the 
upper gastrointestinal tract, all of which 
are possible sources of bleeding. Radiology 
alone cannot solve the problem as to which 
is the actual source but may be aided” by 
the use of angiography.! 


Emergency endoscopy must answer the 
following questions: 1. Is active bleeding 
still present or has it stopped spontaneous- 
ly? 2. Can the bleeding be treated conserva- 
tively e.g. by (laser) coagulation, or is an 
operation necessary? 3. Is an emergency op- 
eration necessary? 4. Must the operation 
to stop the blood flow be transthoracic or 
transabdominal? 


The case history of the patient can 
lead to errors, especially where ulceration 
or other sources of bleeding have been 
found. More than a few patients have 
undergone operations as a result of a false 
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Fig. 1—Pancreatic surgery and ERCP.* 


indication due to an improper or incom- 
plete diagnosis, where final conclusions 
have been drawn too quickly. 


Is the diagnostic luxury of having a 
round the clock emergency endoscopic 
service available worthwhile? In a com- 
puter analysis of 630 patients with acute 
gastric hemorrhage, made in 1974, Himal? 
obtained a mortality rate of 32% in the 
case of bleeding where the source was un- 
certain, as opposed to 9.5% where the 
source was known. Allan and Dykes? had 
to alter fundamentally their therapeutic 
procedure in 18% of their patients with 
bleeding, as a result of endoscopic findings. 


The first prospective studies show 
clearly that by the use of emergency en- 
doscopy the number of blood transfusions 
needed, the time required before operative 
intervention and the length of hospitaliza- 
tion can be significantly reduced. Further, 
Hellers and Ihre* are able to provide docu- 
mentary evidence of a significant improve- 
ment in the prognosis of acute gastric 
hemorrhage. This clearly indicates the value 
of a diagnostic method. 


The most effective region of applica- 
tion for emergency endoscopy is the upper 
gastrointestinal tract. The need for prior 
cleansing makes quick procedures in the 


colon difficult. 


Those colleagues, who maintain that 
the therapeutic consequences of a correctly 
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confirmed diagnosis provided, for example, 
by emergency endoscopy, would bring no 
advantage to the patient, would seem to 
have lapsed into this kind of spiritual arro- 
gance and abstinence represented by Ivan 
Illich, that preacher of penance. Also, a too 
emphatically displayed self-limitation is a 
form of conceit. 


ERCP:—Diagnostically, new ground 
was broken about seven years ago with the 
retrograde presentation of the biliary and 
pancreatic systems via the papilla of Vater. 
We have been utilizing this procedure since 
1970. The type of pancreatic surgery has 
changed under the influence of ERCP? 
(Fig. 1). Since then ERCP has spread 
throughout the whole world and is well 
known. For this reason, only a few words 
are devoted to this aspect. Because of pos- 
sible complications such as pancreatitis and 
cholangitis, the indications are more strin- 
gent. In the Medical University Clinic 
Erlangen, ERCP stands at the end of the 
diagnostic measures. Dy its use, confirma- 
tion is made whether a cholestasis can be 
relieved by an operative intervention or 
not. Where there are severe pains in the 
epigastric region, it can be used to decide 
whether an operation on the pancreas will 
effect a remedy. In other words, ERCP 
aids in the preoperative diagnosis and the 
exclusion of tumors. 


There again, it would not be used, 
when with all probability an irritable colon 
is the cause of tolerable discomfort. 


We have recognized, in view of cases 
of cholangitis and pancreatitis following 
ERCP, that the inner surface of the instru- 
ments can be supersaturated with patho- 
genic germs: Pseudomonas aeruginosa, B. 
proteus, E. coli, Kiebsiella, S. marescens, 
Str. faecalis and Candida-types. 


The instruments are more thoroughly 
disinfected than before and precautionary 
antibiotics, generally tetracyclin and gent- 
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Fig. 2—Erlangen papillotom, in straight and bent 
position. 


amvcin are administered. Almost all of the 
above mentioned germs have proved them- 
selves to be sensitive to these antibiotics. 


Since then complications in the form 
of mild pancreatitis have arisen in only 
0.9% of 400 cases. Recently we were shown 
a newly developed gastroduodenoscope 
made by Machida, in which the valves can 
be easily removed and disinfected. We re- 
gard this to be an important advance. 


Contrast media containing disinfectant 
are in the course of development in our 
department of microbiology, By this means, 
germs normally present in the intestines. 
which have been transposed in the ductal 
Systems, can be destroyed, Not only can 
endoscopy of the upper intestinal tract be 
used in conjunction with X-ray procedures. 
as is the case with ERC? but by the use 
of recently developed transgastroscopic 
ultrasonography,* the ultrasound (A-scan) 
is applied from the inside of the stomach 
outwards for diagnostic purposes. 


Peroral cholangioscopy:—Until now 
cholangioscopy could only be performed 
intraoperatively, A new generation of en- 
doscopes has been born. The latest mem- 
ber of the endoscope family is the baby- 
scope with the motherscope (Olympus). A 
long side-viewing duodenoscope is used 
for the location of the papilla of Vater. 
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Rinsing facilities allow a good view withi 
the ductal System. Since the babyscope 
mechanical quality and resistance of th 
fiber bundle is relatively poor, we hav 
until now used this procedure only in pa 
tients following endoscopic papillotomy 
Peroral cholangioscopy was performed oi 
nine patients. The indication for this pro 
cedure was to look for retained concrement: 
and in one patient to inspect a choledocha: 
tumor. Because of its small diameter 5 
biopsy is not possible using the babyscope. 
But under certain conditions it could be 
possible to obtain material from suspect tis- 
sue for cytological examination. In three 
patients concrements were still present 
which could be localized. One tumor for- 
mation, documented on the retrograde 
cholangiogram, proved to be a suture granu- 
loma following cholecystectomy, Although 
the clinical indication seems to be rather 
limited, peroral cholangioscopy opens a new 
field in liberendoscopy namely, inspection 
of small hollow organs in the human body. 
For pancreaticoscopy, problems in disin. 
fection and avoiding vulneration of the 
pancreatic duct still have to be solved. 


The new possibilities of peroral cholan- 
gioscopy still have to be evaluated in clin- 
. i . . 
ical practice, 


Snare biopsy:—The introduction of 
snare biopsy represents an advance in the 
morphologically based diagnosis of gastric 
diseases,” It is superior to the conventional 
forceps biopsy. 


An important disadvantage, which 
cannot be Overcome, when using forceps 
for biopsy is that the particles only reach 
the muscularis mucosae, in those cases 
where the mucous membrane is normal or 
atrophic. If the mucous membrane js 
thickened, for example due to glandular 
(Zollinger-Ellison syndrome) or foveolar 
hyperplasia ( Ménétrier's disease), then the 
diagnosis can only be made indirectly by 
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the fact that the muscularis mucosae is not 
contained in the approximately 1 mm, 
thick layer of tissue. Normally the submu- 
cous membrane remains out of reach. In 
this situation snare biopsy represents an 
advancement. Here a diathermic snare is 
laid over a thick or tumerous fold, such as 
a lasso and drawn together at the base of 
the formation. By tightening and withdraw- 
ing the snare, a polyp-like portion of tissue 
is constricted and lifted away from the 
rest of the wall. This formation can then be 
removed by electrocoagulation as in poly- 
pectomy. Snare biopsy reaches a depth of 
about 4 mm. in the case of thickened folds 
and up to 8 mm. deep where carcinomatous 
lesions are suspected. 


Quantitively, a particle removed by 
snare biopsy corresponds to about 80 
biopsy pieces removed in the conventional 
way with forceps. The most important 
diagnoses achieved with the help of snare 
biopsy are: Zollinger-Ellison syndrome; 
Ménétriers disease, submucosal processes; 
lymphomas and carcinomas. 


The question as to whether an exten- 
sion of the diagnostic possibilities is ob- 
tained when additional tissue is taken with 
the forceps from the site of the ulcer, 
which results after taking a biopsy with the 
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ion, after splitting the papillary roof. 


snare, must still be clarified. The infor- 
mation obtained from this “button-hole 
biopsy” appears to be impaired by the 
thermal lesion caused by electrocoagulation. 
In addition to its diagnostic value, the 
snare biopsy also has some significance in 
palliative therapy by electroresection of 
inoperable gastrointestinal tumors. In pa- 
tients with stenosing carcinoma of the 
esophagus or of the cardia in whom no 
other measures were possible, a temporary 
improvement of the odynophagia or dys- 
phagia was achieved. The main complica- 
tion of snare biopsy is hemorrhage, 1-2%, 
mostly manageable by conservative means. 


Operative endoscopy:—This is the log- 
ical consequence of the fact that a series 
of pathological changes in the gastrointesti- 
nal tract have become directly visible and 
thus, as it were, become more readily ac- 
cessible. Endoscopists are therefore known 
to be more inclined to action than contem- 
plation.5 The first possibility and in the 
meantime, quantitatively the most impor- 
tant operation was polypectomy. 


Polypectomy:—In the upper and lower 
gastrointestinal tract, it is relatively easy to 
carry out, if the polyp has reached a diam- 
eter of about 5 mm. and has not exceeded 
a diameter of 25 mm. It will be readily un- 
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derstood that types with stalks can be re- 
moved more easily than those having 
broader bases. Major operative interven- 
tion, because of relatively small lesions, 
can in this way be avoided in future. 


Polypectomy as pure biopsy is diag- 
nostic in character but it is also therapeutic 
if the malignant infiltration has not reached 
the basis of the polyp stalk, i.e. the point of 
polypectomy. 


The “focal carcinoma” as a constituent 
of an adenomatous polyp is found on the 
colon in 5.8% of our material (410 cases). 


With the aid of endoscopy, it is much 
easier than before to recognize polyps in 
the upper gastrointestinal tract and espe- 
cially in the colon. By this means an aston- 
ishing number of polyps have been found; 
much more than previously. One has the 
impression that, if a person is found to 
have one polyp, then more probably exist 
or he will one day develop more. For this 
reason one is inclined to speak of a polyp 
disease. This disease is all the more signifi- 
cant, because of its close relationship to 
carcinoma, i.e. cancer in the colon frequent- 


ly arises from polyps. 


With the aid of endoscopic polypec- 
tomy, one will have in the forseeable fu- 
ture, a better over all picture of the prob- 
lem. The following points are of interest, 
since they contribute to early diagnosis and 
thus can save human lives, 1. What types 
of polyps are there in the upper gastroin- 
testinal tract? How high is the degenera- 
tion quota? 2. What types of polyps are 
there in the lower gastrointestinal tract? 
How high is the degeneration quota? 3. Is 
the polyp an indicator of the danger of 
carcinoma in the surrounding mucous 
membrane? 4. Is a polyp in the rectum an 
indicator of further polyps in the higher 
sections of the colon? 5. Is a polyp in the 
bowel an indicator of polyps in the stomach 
and vice versa? 
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Endoscopic papillotomy (EPT).—EPT 
signifies the most astonishing advance in 
operative endoscopy. In many cases, with 
its help a grave operative intervention can 
be avoided. We have utilized EPT for four 
years? A report on our experience has 
already been given by my co-worker Koch 
in May, 1975 in San Antonio.!? 


Choledochal stones without, or more 
often with preceding cholecystectomy are 
no rarity. They always constitute an indi- 
cation towards operative intervention, since 
they impede the outflow of gall. Cholestasis 
or cholangitis are, as a rule, the conse- 
quence. A severe pancreatitis also is alwavs 
imminent. 


Transduodenal sphincterotomy is truly 
an effective but, however, a major surgical 
operation. Since the endoscopist not only 
finds the papilla easily (apparently more 
easily than the surgeon) but also, as a rule, 
can intubate it well for diagnostic pur- 
poses, there arose the idea of carrying out 
the splitting of the papilla by endoscopic 
means, i.e. without opening the abdominal 
wall and the duodenum. The method has, 
in fact, proved practicable for us and has 
been used in Erlangen since 1973. 


o 


INSTRUMENTS 


For endoscopic papillotomy, the Olym- 
pus duodenoscope JFB 2 is used in con- 
junction with a high frequency diathermic 
probe developed by us!? 13 (Fig, 2). As op- 
posed to Sohma’s papillotom, used by 
Japanese colleagues, it has proved itself 
very well. 


TECHNIC 


The duodenoscope is inserted with the 
patient lying on his left side. As soon as 
the instrument has reached the papilla the 
patient turns onto his stomach. Subse- 
quently there follows the cannulation of the 
papilla of Vater. By administering contrast 
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TABLE 1 


INDICATIONS FOR ENDOSCOPIC PAPILLOTOMY 


1. Choledochus concrements with 
risk patients* 92 


2. Choledochus concrements following 


cholecystectomy (non risk patients) 78 

3. Papilla stenosis without concrements 16 
4, Gallbladder and choledochus concrements 

(in combination with papilla stenosis) 7 

193 

Unsuccessful 8 

Total 185 


* With and without cholecystectomy 


medium (Conray 609), the biliary system 
can be seen, using x-rays. A radiograph is 
made, Following this the pressure in the 
biliary system can be measured by means 
of a Statham element (DB 23). The catheter 
is finally removed—the biliary system is 
still sufficiently filled with contrast medium 
—and in its place the papillotom in the 
straight condition is inserted as far into the 
choledochus so that the emergence of the 
steel wire from the lower part of the cathe- 
ter's tip can still just be visualized via the 
endoscope. At this point, the tip of the 
probe is flexed. 1f the positioning is good, 
the papilla dome will rise up from its 
base and ride on the steel wire perpendic- 
ular to the intestinal lumen (Fig. 3). But 
the endoscopic aspect alone is insufficient 
for positive differentiation, whether the 
probe is lying in the choledochus or in the 
pancreatic duct, An additional radiographic 
check is necessary. The papillotomy can 
then be done. As in surgical splitting, the 
sphincter papillas as well as the choledo- 
chial sphincter are divided. As a rule, the 
choledochus opens with a jerk and allows 
its dark, mainly gall-filled lumen to be 
seen. In adequate sphincterotomy, the 
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length of the cut measures between 15 and 
25 mm. After papillotomy the stone either 
falls out of its own accord or remains in the 
choledochus, Depending on the urgency of 
stone removal, it is possible to wait until 
the concrement passes of its own accord, or 
to follow at once with an extraction attempt 
using a Dormia basket. Because the ma- 
nipulation in the biliary system can produce 
lesions in the wall epithelium and because 
there is the danger that a bacteremia can 
be caused and furthermore, because larger 
stones sometimes become jammed during 
an extraction attempt, we are inclined to 
await a spontaneous ejection of the stone 
during the course of the following week. 
The patients are encouraged to examine 
their stools for concrements. 


INDICATIONS 


An obvious indication for endoscopic 
papillotomy with the object of removing 
concrements from the choledochus are pa- 
tients having previously had cholecystecto- 
my, who thus have increased operation risk. 
If indeed the general condition of the pa- 
tient is so poor that an operation, necessi- 
tated by complications, would in all proba- 
bility lead to death, then papillotomy 
should not be attempted. An exception here 
is the situation where this operation offers 
the last chance, when performed, for exam- 
ple, to terminate cholangitis, which in a 
short time would lead to a fatal outcome. 


Choledochal stones following a pre- 
ceding cholecystectomy in patients also 
without an increased operation risk and 
when they suffer from recurring colic and 
symptoms of cholestasis, constitute a more 
extended indication. 


Papillotomy can also be carried out 
successfully in cases of effective distal 
papillary stenosis. 


The most extensive indication for 
papillotomy would exist in those patients, 
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TABLE 11 
STONE REMOVAL FOLLOWING ENDOSCOPIC 
PAPILLOTOMY 
1. Spontaneous 94 
2. Extraction with Dormia-basket 62 
a) directly folowing EPT 36 
b) 3-7 days following EPT 26 
3. Negative 11 
4. No follow-up 2 


—— mm — 


Total 169 


where the stone filled gallbladder is still 
in situ. The object of papillotomy and re- 
moval of stones from the choledochus 
is to spare the patient a surgical opening 
of the duct and/or the duodenum. The first 
step is papillotomy with stone removal by 
means of the endoscope; the second step 
is cholecystectomy. 


CONTRAINDICATIONS 


Endoscopic papillotomy is contraindi- 
cated where there is tendency to bleeding. 


A further contraindication exists, when 
the size of the concrement makes it appear 
improbable that papillotomy would result 
in the removal of the stone. Particularly 
unfavorable is the case, where the choledo- 
chus lumen narrows down towards the 
papilla in the form of a carrot. 


RESULTS 


Until October, 1976 papillotomy had 
been attempted with 193 patients at the 
Medical University Clinic Erlangen. Among 
these were 92 risk patients, 78 nonrisk pa- 
tients, 16 patients with papillary stenosis 
without concrements and seven cases, 
where there were both gallbladder and 
choledochal concrements in combination 
with papillary stenosis. In eight of these 
cases, using the papillotom was not suc- 
cessful ( Table I). 
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TABLE III 
COMPLICATIONS FOLLOWING ENDOSCOPIC 
PAPILLOTOMY 
No. % 

Pancreatitis 7? 3.8 
Pancreatitis plus bleeding lt 16 
Bleeding 2t 
Perforation [** 
Purulent cholangitis (+) 1 
Total 6.5 
Fatalities 0.54 


* Of these 2 severe, no operation 

+t Operation necessary 

t An additional operation was necessary 
?* Conservatively controlled 


Endoscopic papillotomy was success- 
fully carried out in 185 patients. Ninety-four 
times the concrements came out sponta- 
neously, 62 times they were extracted by 
the use of the Dormia basket; 11 times, a 
success could not be indicated and two 
patients did not wish to undergo the check 
( Table II). 


The breaking of the gallstones dn 
the choledochus by means of spark dis- 
charge and shock waves has already shown 
itself, in our department, as being applica- 
ble, in principle, to human beings. We 
hope soon to achieve the breaking up of 
stones in the gall passages, by the use of 
ultrasonics. 


COMPLICATIONS 


In our experience pancreatitis is the 
most important complication. It occurred 
in 3.8% of the cases. In 1.1% it was severe 
but healed under conservative treatment. 
The next most frequent complication is 
bleeding at 1.696. A perforation proved 
amenable to conservative treatment. In a 
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patient with a past history of cholangitis, 
this was reactivated by the attempt to ex- 
tract a stone. A septic shock occurred 
which, however, could be controlled by ap- 
propriate measures and operative interven- 
tion. The woman patient died, however, 
12 days after the surgical operation from a 
liver failure. The mortality rate of papilloto- 
my among our patients up to now equals to 


0.54% (Table III). 


Up to this time the mortality rate of 
ali 880 endoscopic papillotomies performed 
in Germany is 1.7%; if the three cases not 
performed with the Erlangen papillotom 
are subtracted, the mortality rate is 1.25%; 
the complication rate amounting to 7.3%. 


ENDOSCOPIC PAPPILLOTOMY VERSUS 
SURGICAL PAPILLOTOMY 


For a number of patients, endoscopic 
papillotomy affords a new possibility of 
removing concrements from the choledo- 
chus. According to statistics collected by 
Hess!* the mortality rate of surgical trans- 
duodenal sphincterotomy is 7.6%. For en- 
doscopic papillotomy, it is between 1% and 
2%. 


* An essential complication avoided by 
endoscopic papillotomy, is the insufficiency 
of the duodenal suture. Lesions of the pan- 
creatic tissue and pancreatic duct with con- 
secutive pancreatitis occur not only with 
surgical but also with endoscopic pro- 
cedures, With surgical papillotomy the 
occurrence of pancreatitis is on the aver- 
age estimated at 4% (Schwemmle, per- 
sonal communication). In our patients, it 
is at about 4.6%. It was so severe, how- 
ever, in only 1.3% of cases as to cause 
concern. Perforation of the rear duodenal 
wall can occur with surgical, as well as with 
endoscopic procedures. With the latter 
method, however, it occurs extraordinarily 
rarely. In addition to this, the endoscopic 
method has the advantage that the escape 
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of contrast medium would show up radi- 
ologically and this complication would be 
immediately recognized. As a rule conserv- 
ative treatment is adequate, Also, bleeding 
can be recognized endoscopically and can 
be controlled conservatively, or, if neces- 
sary, by an operation. Special care is 
needed, when a concrement jams as a con- 
sequence of an attempt at extraction. In- 
crease in temperature and the circulatory 
condition must be carefully checked. If 
there is a suspicion of reactivated cholan- 
gitis, then surgical stone removal should be 
undertaken without hesitation. 


The question of the repetition of ste- 
nosis arises in the case of endoscopic papil- 
lotomy as well as in surgical splitting with- 
out suture. We did not encounter it to any 
noticeable degree. Follow-up examinations, 
one year after endoscopic papillotomy, 
have been carried out in 36 patients. No 
real restenosing of the papilla, nor clinical 
or chemical signs of cholangitis have been 
found. 


STOPPING HEMORRHAGE BY 
ENDOSCOPIC MEANS 


Bleeding in the gastrointestinal tract 
can occur because of ulceration, deforma- 
tion of blood vessels or from places where 
polyps have been removed. Until recently 
the endoscopist was limited in diagnosis. 
The feeling of helplessness led him to con- 
sider ways and means whereby the en- 
doscope could be applied therapeutically. 
Truly the problem is not finally solved but 
shows hopeful beginnings. Electrocoagula- 
tion is used. It is, however, attended by a 
not altogether small risk of perforation, if 
the application is to be effective. The co- 
agulating instrument dips into a pool of 
blood, whose depth is difficult to estimate. 
In this situation it seems better to use laser 
light, which promises a more readily visible 
and regulatable application. 
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LASER PHOTOCOAGULATION 


In contrast to normal light, laser waves 
are coherent, that is parallel light at a 
single wavelength (monochromatic). By 
focusing, this light can be concentrated on 
a very small region with high power densi- 
ties. Absorption of laser light by the tissue 
surface causes conversion of light into 
thermal energy. Fruehmorgen performed 
systematic experimental studies mainly with 
the argon-ion laser.* Clinical experience is 
already achieved.** The emission of the 
argon-laser in the green-blue range leads 
to a maximum absorption and thus an 
optimal effect in red tissue areas. 


Experimental studies showed the fol- 
lowing results: 1, The beam of the argon-ion 
laser produces tissue reaction (edema, co- 
agulation, charring) in the gastrointestinal 
tract. 2, The location of maximum reaction 
(coagulation) in the therapeutic range is 
the submucosa. 


This effect is at least partly due to the 
maximum absorption in the red tissue areas. 
In consequence charring of tissue causes a 
self-limitation of absorbed energy, because 
the color changes from red to black. The 
coagulation of blood vessels was dependent 
on their diameter, Artificial bleeding could 
be controlled from veins up to a diameter 
of 2 mm. and from arteries up to a diameter 
of 1 mm. By the development of a new 
flexible plastic fiber as a transmission sys- 
tem the laser became feasible for fiber- 
endoscopes. The following factors speak in 
favor of laser coagulation: 1. no tissue con- 
tact; 2, control under endoscopic vision; 
3. no flow of current through body tissue; 
4. broader therapeutic range; 5. selective 
absorption; 6. autoinhibition of penetration, 


At the present time two different qual- 
ities of laser light are competing, the 
Argon-ion and the Neodym YAG laser. 
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They have different effects, which de- 
pend upon the different spectral absorp- 
tion properties of the tissue. Argon laser 
light is absorbed selectively by the blood 
and thus by the blood vessels. 


This does not apply to the Neodym 
YAG laser beam. The absorption of the 
YAG laser output by the blood and by tis- 
sues perfused by blood is about four to five 
times less than is the case with the Argon 
laser. Thus, to stop bleeding, four to five 
times the quantity of YAG laser light is re- 
quired per unit of time, than with the 
Argon laser beam. 


This means that when using the 
Neodym YAG laser, large quantities of heat 
energy penetrate the tissues unnecessarily 
and there bring about changes, which in 
some circumstances give rise to perforation 
of the hollow organ. With the Argon laser 
an adequate effect on the blood vessels of 
the submucosa in the therapeutic region is 
achieved. 


In clinical application of the Argon 
Laser at Erlangen, it has been possible to 
coagulate 94 bleeding lesions or potential 
sources of bleeding as for example tel- 
angiectasias, without complications. 


On the basis of our experimental and 
clinical observations up to the present 
time," the following conclusions can be 
drawn: 1. All therapeutic effects, which can 
be achieved by the YAG beam, can be 
achieved by the Argon laser. 2. The risk of 
perforation with the YAG laser is larger 
as opposed to that of the Argon laser and 
this risk applies also in the therapeutic re- 
gion. 


At the present time the Argon laser is 
therefore preferred to the YAG laser in 
clinical application. 


With our coagulator, a CO gas jet, 
emerging parallel to the laser light, blows 
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the blood to the side, so that the source 
of bleeding itself is revealed and can be 
better coagulated. We believe this to be a 
further important advantage of our Argon- 
ion coagulator. 


Impressive progress in fiberoptic en- 
doscopy has been achieved. With the intro- 
duction of glass fiberoptics, gastrointestinal 
endoscopy became a procedure with almost 
no risks. New and serious problems arose 
within the framework of ERCP, It has be- 
come essential to deal emphatically with 
the problem of eliminating bacteria and it 
is desirable that the industry should be 
more active in this sector than previously. 
Suitable equipment for disinfecting the 
endoscope is just as necessary as material 
for the endoscope itself, which will stand 
up to disinfecting and new designs which 
will simplify cleansing. Almost certainly 
the most important advance in the field of 
modern gastrointestinal endoscopy is the 
application for therapeutical purposes.!? 


Operative endoscopy reduces the 
risks as opposed to classical surgery but by 
the nature of things, it cannot remain com- 
pletely without complications. On this point 
physician, patient and, last but not least, 
legal responsibility must be clear. So far as 
legal responsibility is concerned, especially 
in the United States and also in West Ger- 
many, there has been an unfavorable turn. 
One forgets or likes to forget that every hu- 
man action has imperfections, from which 
medical procedures are not exempt. It will 
depend partly on the insight of jurisdiction, 
whether development in medicine can go 
further. Trials for witchcraft have brought 
no progress to humanity but without doubt 
progress has been brought about by the 
endeavors and the errors of those who 
have broken new ground. 
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The Lower Esophageal Ring and Esophageal Reflux 
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San Francisco, CA 


Although the lower esophageal ring is an important cause of dysphagia in 
adults, its pathogenesis is unknown. To better define the relationship between 
the lower esophageal ring and esophageal reflux, we analyzed, retrospectively, 
the records of 18 hospitalized patients with radiologically demonstrated rings 
(16 confirmed by endoscopy and/or surgery). In 16 of these patients, evidence of 
esophageal reflux including at least one of the following was present: overt 
esophagitis noted at endoscopy or surgery (14 cases), histologic evidence of 
esophagitis (3 cases), and/or symptoms of pyrosis or free reflux (13 cases). 
These findings suggest that 1. reflux is frequently associated with lower esopha- 
geal rings and may play a role in their pathogenesis; 2. the radiologic finding of 
a ring should serve as a clue to the possibility of esophageal reflux and 3. long- 
term control of dysphagia in these patients may depend upon control of the 


associated reflux as well as mechanical disruption of the ring. 


INTRODUCTION 


The lower esophageal ring (Schatzki's 
ring ) is a thin, circumferential ridge located 
at the squamocolumnar junction of the 
distal esophagus.*? It is most easily de- 
tected radiologically in the presence of a 
hiatus hernia" * and is found in up to 14% 
of upper gastrointestinal x-rays. Although 
in many cases it causes no symptoms,’ rings 
with diameters less than 13 mm.” frequently 
cause progressive solid dysphagia or epi- 
sodic aphagia i.e., intermittent complete 
obstruction of the esophagus by a food 
bolus usually lasting only a few minutes 
and relieved by vomiting or swallowing 
liquid (“steakhouse syndrome"). 3 6, 1 


The clinical-pathologic studies of Goyal 
and his co-workers? have clarified the na- 
ture and location of the lower esophageal 
ring and helped differentiate it from muscu- 
lar rings’ and membranous webs located 
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more proximally. The pathogenesis, how- 
ever, of these rings is unknown. We have 
recently observed the progressive narrow- 
ing of an originally asymptomatic ring to 
one producing episodic aphagia in a pa- 
tient with long-standing reflux esophagitis. 
This interesting case prompted a review of 
recent experience at this hospital and an 
analysis of 18 patients seen during the past 
10 years has suggested a strong association 
between the presence of a ring and esopha- 
geal reflux. 


REVIEW OF PATIENT RECORDS 


The records of 427 patients hospitalized 
between 1 January 1966 and 31 December 
1975 accessioned under H-ICDA*? code 
numbers 530.3 and 750.3 and ICDA-87 
code numbers 539.3 and 756.3 were re- 
viewed. Included under these headings are 
all types of obstruction of the esophagus, 


* Hospital International Classification of Diseases 
Adapted. 
+ International Classification of Diseases Adapted. 
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igs. la and Ib—Both lower esophageal rings shown (Fig. la, Case 1; Fig. 1b, Case 2) were accom- 


panied by symptomatic and endoscopically documented reflux esophagitis and were 


treated successfully with bougienage. The radiologic findings in 
were typical of those in this series, 


both congenital and acquired. Only cases 
in which review of x-ravs and/or operative 
reports confirmed a thin membranous con- 
striction at the lower end of the esophagus 
were included in this series. All films showed 
findings similar to those in Figures la and Ib 
and matched the radiologic description pub- 
lished by Schatzki and Gary:** a thin 
(= 4 mm), more or less symmetrical, 
diaphragm-like narrowing of the lower 
esophagus, oriented perpendicularly to the 
long axis of the esophagus, accompanied 
by a hiatus hernia and located no more 
than 5 cm. above the diaphragm. In each 
of the cases confirmed surgically, the op- 


E. 


erative note clearly described a thin ring 








these two patients 


located in the region of the squamocolum- 
nar junction. Endoscopic findings accepted 
as evidence of esophagitis included ery- 
thema and friability of the esophageal mu- 
cosa, superficial erosions, or frank ulcer- 
ation.” The presence of leucocytes in the 
surface epithelial | aver was considered his- 
tologic evidence of esophagitis." 


Data from the 18 cases are summar- 
ized in Table I. In 16 of these patients, the 


presence of a rin g was confirmed endo- 
scopically (10 cases) and/or surgically 


(seven cases). In five patients endoscopy 


failed to demonstrate rings which were seen 
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were generally performed using the earlier 
rigid scopes which make air insufflation 
with adequate distention and visualization 
of the distal esophagus more difficult than 
with the currently used flexible endoscopes. 
Evidence of reflux was present in 16 of 
these 18 patients and included at least one 
of the following: overt esophagitis noted at 
endoscopy or surgery (14 cases), histologic 
evidence of esophagitis (three cases), or a 
history of bothersome pyrosis or free reflux 
(defined as regurgitation of bitter fluid or 
food when recumbent or bending over) ob- 
tained by at least two interviewers usually 
prior to x-ray examination (13 cases). Diffi- 
culty in swallowing was noted by 16 patients 
but only six complained of episodic aphagia 
(“steakhouse syndrome”), the symptom 
often considered characteristic of lower 
esophageal rings.’ ? & 1° As has previously 
been noted in patients with reflux," there 
was marked variation in the duration of 
these symptoms as well as the sequence in 
which they appeared. This series was also 
typical of previously reported patients with 
lower esophageal rings in that the number 
of males (10 cases) and females (eight 
cases) was nearly equal* 1° and dysphagia 
usually first appeared after the age of 
50.1: 8 10,12 [n six patients, symptoms of 
esophageal reflux preceded dysphagia by 
eight months to 10 years. 


Surgery was performed in nine cases 
and consisted of hiatal hernia repair (nine 
cases), usually with wedge resection or 
finger fracture of the ring (seven cases). 
Histologic examination of the resected rings 
showed chronic inflammation with lympho- 
cytes and plasma cells in the subepithelial 
tissue. The remaining nine patients were 
treated by dilitation. Most recent cases 
were treated by the sequential passage of 
one small (French no. 16-18) followed by 
one large (French no. 44-50) bougie.' The 
patients’ symptoms of dysphagia generally 
responded well to either operative or non- 
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operative therapy, although recurrences 
were noted in both groups. 


Two cases for which follow-up infor- 
mation was available suggest that the long- 
term control of symptoms may depend 
upon control of reflux as well as mechanical 
disruption of the ring. In one patient with 
persistent endoscopic evidence of esopha- 
gitis (Case 8), a symptomatic ring recurred 
four times over a period of six years and 
was treated successfully each time with 
bougienage. In another patient with long- 
standing reflux (Case 1), serial x-rays and 
endoscopies, performed over a period of 
four years, documented the progressive nar- 
rowing of an originally asymptomatic ring 
16 mm. in diameter to one 12 mm. in diam- 
eter causing episodic aphagia. 


The demonstration of an association 
between the presence of a lower esophageal 
ring and reflux would be important for 
several reasons. It would suggest that long- 
standing reflux may play a role in the patho- 
genesis of the lower esophageal ring and 
indicate that reflux esophagitis should be 
aggressively looked for and perhaps treated 
in patients with symptomatic rings. This 
relationship between reflux esophagitis and 
the lower esophageal ring has in the past 
been a matter of dispute. Several investiga- 
tors have noted that reflux and a ring may 
coexist in some cases”: $ 13-15 or found his- 
tologic evidence of chronic inflammation 
in resected rings.'* Other investigators have 
not found these histologic changes and 
have emphasized the lack of reflux symp- 
toms in most patients.’ 1% !* 


Most published information about the 
lower esophageal ring has been accumu- 
lated from patients initially undergoing 
radiologic or endoscopic examination for a 
variety of gastrointestinal complaints. Such 
findings, including those reported here, are 
naturally skewed to include patients with 
symptomatic rather than asymptomatic 
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rings and may also suggest an artifactual 
association between rings and a variety of 
other gastrointestinal disorders. Nonethe- 
less, the fact that 16 of 18 consecutive pa- 
tients with lower esophageal rings in this 
series had evidence of reflux strongly sug- 
gests a real association between the two 
entities. Furthermore, although these find- 
ings are most applicable to patients with 
symptomatic rings, it is unlikely that symp- 
tomatic and asymptomatic rings represent 
different entities since they are radiologi- 
cally and morphologically identical? ? and 
silent rings may narrow sufficiently to cause 
dysphagia if followed long enough.5 35 A 
second potential difficulty with this series is 
that, except in the operated cases, the loca- 
tion of the ring was not confirmed (by 
biopsying the superior and inferior surface) 
to be the squamocolumnar junction. Con- 
genital webs, however, located above the 
squamocolumnar junction are relatively un- 
common!? and the x-ray and endoscopic 
findings in this series were typical of those 
described by others. Furthermore, since few 
patients with lower esophageal rings are 
subjected to operation or biopsy of the 
superior and inferior surfaces of the ring to 
confirm its location, these findings should 
be generally applicable. 


Thus, these findings suggest striking as- 
sociation between lower esophageal rings 
and esophageal reflux. They also suggest 
that reflux may play a role in the patho- 
genesis of some rings and that long-term 
control of dysphagia in these patients may 
depend upon control of the associated re- 
flux as well as mechanical disruption of the 
ring. Furthermore, the presence of a ring on 
x-ray should alert the physician to the 
possibility of esophageal reflux. 
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Jejunal Bile Salts and Microflora in Patients with 
Partial Gastrectomy 
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Bile acids and microflora were studied in the proximal jejunum in 31 pa- 
tients with Billroth I or II gastrectomy. At least 10% bacteria/ml., most fre- 
quently aerobic or facultative aerobic organisms, were isolated in 25 patients. 

Deconjugation diminished considerably in only three of seven patients with 
bile salt deconjugation treated with clindamycin. The relationship between 
bacterial overgrowth, deconjugation, steatorrhea, cholesterolemia and the re- 
lationship between bile salt concentration after testmeal and steatorrhea, are 
discussed. Bacterial overgrowth and bile salt deconjugation are only minor 


causes of steatorrhea in this series. 


Malabsorption in patients with partial 
gastrectomy has many causes. One of these 
is bile salt deconjugation by bacterial over- 
growth in the small intestine. Only con- 
jugated bile salts with their specific stereo- 
chemical structure are able to form mixed 
micelles. By bacterial deconjugation the in- 
traluminar concentration of conjugated bile 
salts can drop below the critical micellar 
level of 5 umol/ml. causing steatorrhea. 


MATERIAL 


A selected group of 31 gastrectomized 
patients (29 men and two women) aged 
30-72 years, were studied. 


The study was performed from three 
to 32 years postoperatively, with a mean 
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of 14 years. The mean preoperative age 
was 35 years. Sixteen patients had a Bill- 
roth 1 partial gastrectomy. Six were re- 
operated: vagotomy in five, conversion to 
Billroth II plus vagotomy in one patient. 


Fifteen patients had a Billroth II par- 
tial gastrectomy. Later a conversion to 
Billroth I was performed in four, associated 
with thoracal vagotomy in two. Seven 
patients had no complaints, seven suffered 
from diarrhea and dumping, six from 
dumping, four from diarrhea alone, ten 
from the small pouch syndrome, five from 
biliary reflux, three from serious malnutri- 
tion, three from gastritis, two from afferent 
loop syndrome and one from peptic ulcer. 


METHODS 


Procedure:—In a first investigation 
jejunal fluid specimens were obtained by 
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Fig. 1—Fasting bile salt concentration in the 
proximal jejunum. Cross-hatched bars 
represent the nine patients with bile salt 
deconjugation, 


intubation under fluoroscopic control after 
an overnight fast. Samples were aspirated, 
90 and 120 cm. aborally, in the proximal 
jejunum and examined for total bile salt 
concentration,. thin-layer chromatography 
and intestinal microflora. 


Clindamycin, 4 times 150 mg, a day, 
was administered to seven of the nine pa- 
tients with bile salt deconjugation. After 
one week a small intestinal intubation fol- 
lowed for bacteriological and bile salt analy- 
sis. 


Six patients with deconjugation and 
four without deconjugation had a second 
bile salt collection during 10 and 20 min- 
utes after intravenous pancreozymin (Boots 
100 U.). In these ten patients and in an- 
other four, a third small intestinal intuba- 
tion was performed with intragastric infu- 
sion of a 225 ml. test meal, containing 
200 ml. of Travamin® (10 gm. of casein 
hydrolysate and 10 gm. dextrose), 15 gm. 
lecithin, 5 ml. of corn oil and 10 ml. of 
tinctura fortis aurantii corticis. Three hours 
before this investigation all subjects had a 
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Fig. 2—Bile salts after test meal in 14 patients, 
The clear bars represent free bile acids, 
the cross hatched conjugated bile acids. 


standard breakfast consisting of a sandwich 
and one egg. Bile salts were examined in 
samples aspirated in the proximal jejunum 
10 and 20 minutes after intravenous pan- 
creozymin, also 15 and 30 minutes after 
intragastric infusion of the test meal, 


In all 31 subjects serum cholesterol! 
and fecal fat? (normal « 5 gm. daily under 
a diet of 60 gm. of fat daily) were meas- 
ured. 


Bile salt determination:—All samples 
of intestinal juice were extracted first. 4 
Bile salts in jejunal fluid were separated by 
thin-layer chromatography? and quantita- 
tive measurements carried out using 3 a 
hydroxysteroid dehydrogenase (Worthing- 


ton).$ 


Bacteriology:—-Fasting jejunal samples 
were cultured not later than 10 minutes 
after collection. After preparing serial dilu- 
tions of the fluid, aliquots were spread on 
blood agar, Eosin Methylene Blue Agar 
(Difco), Tomato Juice Agar (Difco) and 
Blood Agar with 100 ugm. of neomycin/ml. 
Aerobic organisms were cultured for 48 
hours, the anaerobic organisms for 48 hours 
in a Gas Pak System (BBL). 


Organisms of interest were isolated in 
pure subculture and subjected to further 
tests to confirm their obligate or facultative 
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TABLE I 


FREQUENCY OF ISOLATED ORGANISMS IN THE 
PROXIMAL JEJUNUM 


Microflora 


Increased concentration 

(== 105 bacteria/ml.) : 25/31 

Aerobes 11 
Aerobes + facultative anaerobes 10 
Fac. anaerobes 1 
Aerobes + fac, anaerobes + strict anaerobes 2 
Aerobes + strict anaerobes 1 


Differentiation 


Aerobes: Gram negative 
E. coli 13 
Klebsiella 3 
Proteus 3 
Pseudomonas 2 


Gram positive 
a Streptococcus 7 
Lactobacillus 7 
B Streptococcus 5 
y Streptococcus 2 
Fac. anaerobes: 
Streptococcus 11 
Diphtheroids 9 
Lactobacillus 1 


Strict anaerobes: 
Clostridia 2 (< 105/ml. in 3) 
Corynebacteria 2 (< 105/ml. in 2) 


anaerobic nature. Each organism was 
counted and expressed as number/ml. of 
duodenal fluid. 


RESULTS 


Bile salis:—The range of the fasting 
bile salt concentrations in the jejunum, 
120 cm. aborally is shown in Fig, 1. The 
mean concentration was 12.9 umol/ml 
(range: 0.25 wmol/ml.). In nine of 31 pa- 
tients bile salt deconjugation was found. 


After pancreozymin, the mean volume 
and concentration of the first 10-minute 
collection were 50 ml. and 37.3 pmol/ml. 
(range: 12-95 ymol/ml.) respectively, Of 
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the second 10-minute collection they were 
40 ml. and 26.7 jumol/ml. (range: 7-60 
pemol/ml.). 


The results after the test meal in 14 
patients are represented in Fig. 2. The 
mean concentration was 13 pmol/ml. 
(range: 1.7-29 umol/ml.). The percentage 
deconjugation ranged from 4-3196. The 
ratio of glycine to taurine conjugated bile 
salts was on average 2.9. 


Microflora:—A concentration of at 
least 10% bacteria/ml. was found in 25 of 
the 31 patients, An increase of aerobic 
bacteria was noticed in all patients except 
one, of gram positives in 20 and of gram 
negatives in 13. Increased concentrations of 
facultative anaerobes were obtained in 13 
patients and of strict anaerobes in three 
patients (Table I). The bacterial concen- 
tration in seven patients with bile salt de- 
conjugation and the response to treatment 
with clindamycin are shown in Table II. 
The aerobic flora are identical in the pa- 
tients with and without bile salt decon- 
jugation. All three patients with increased 
strictly anaerobic flora present bile salt de- 
conjugation. All seven patients still have 
a bacterial concentration higher than 10* 
germs/ml. after treatment with clindamy- 
cin. The aerobic flora practically do not 
change in one patient but up to 10% Can- 
dida/ml. appear. The facultative anaerobic 
flora remain increased in two of four pa- 
tients. The strict anaerobes disappear from 
the small intestine in all but one patient 
(F. E.), where 10* bacteroides/ml. appear. 
In patient R. A. anaerobes and deconjuga- 
tion disappear simultaneously. In patient 
A. A. deconjugation diminishes consider- 
ably, without apparent change of the flora. 
In patient F. E. deconjugation decreases 
but 10* bacteroides/ml. appear. In the 
four remaining patients deconjugation is 
still present, in spite of the disappearance 
of all strict anaerobes in C. M. and V. D. W. 
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RELATIONSHIP BETWEEN Four PARAMETERS 
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TABLE Ml 
Bacterial 
Deconjugation Steatorrhea Chol. + overgrowth 
| Te RS 
Deconjugation [9] j| 4 2 9 
Steatorrhea | 4 | 1 | 4 10 
Cholesterol + 2 | 4 | | 10 | 7 
Bact. overgrowth 9 | 10 | 7 | 25 | 
| Soi 


The numbers in squares represent the frequency of the parameters examined, 


Steatorrhea—cholesterolemia:—In 11 
patients steatorrhea, ranging from 6.2-13.2 
gm./24 hr. with a mean of 9.1 gm./24 hr., 
is observed. Hypocholesterolemia is found 
in ten patients (Table III). Relationships 
between deconjugation, steatorrhea, cho- 
lesterolemia and bacterial overgrowth are 
summarized in Table III. 


If the 25 patients with bacterial over- 
growth, nine patients present deconjuga- 
tion and ten steatorrhea. Four of the nine 
patients with deconjugation have steator- 
thea. Four of the 11 patients with steator- 
rhea present hypocholesterolemia, No sig- 
nificant difference is found in deconjuga- 
tion, microflora and steatorrhea, between 
Billroth I and Billroth II resections (Ta- 
ble IV). 


Relationship between jejunal bile salt 
concentration after test meal and steator- 
rhea was analysed in 14 patients. Five pa- 
tients present steatorrhea. In three a con- 
jugated bile salt concentration below the 
critical micellar concentration was found. 
In the two others a strongly accelerated 
transit or jejunitis was confirmed by ra- 
diology and/or biopsy. The patient with 
the lowest total bile salt concentration 
(1.7 pmol/ml.) after test meal had no 
steatorrhea. 


COMMENT 


In Billroth 1 gastric resection a bac- 
terial concentration higher than the nor- 
mal counts of 10* organisms/ml.7% can be 
explained by the disappearance of the gas- 
tric acid secretion with its bactericidal prop- 
erties,” 1° in Billroth II resection also by 
stasis in the afferent loop.1?19 A shift of the 
flora from gram positive to gram negative 
organisms also occurs. Meanwhile anaer- 
obes may appear in pathological concen- 
trations (over 10* bacteria/ml.), the normal 
small intestinal flora being predominantly 
aerobic.® 17-19 Recently however anaerobes 
were also observed in the normal small in- 
testine, especially after contamination by 
food and saliva.!? 


In 25 of our 31 patients we observed 
elevated fasting bacterial concentrations, as 
frequently after Billroth I as after Billroth IT 
resection. In our study the flora mainly con- 
sisted of such aerobic gram positive types 
as coliforms, klebsiella, proteus. The num- 
ber of patients with increased concentra- 
tions of strictly anaerobes is remarkably 
low, namely three. Indeed, a dominant 
anaerobic flora was reported in bacterial 
overgrowth of the small intestine! 11, 1921 
The small number of anaerobes observed in 
some other studies was mostly due to defi- 
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TABLE IV 


COMPARISON BETWEEN BILLROTH I AND BILLROTH II RESECTION w 21 PATIENTS 
WITHOUT REINTERVENTION 


nudi D aati 8199. 


Bacteria 





cient culture technics. In our study, how- 
ever, we isolated massive concentrations of 
anaerobes in the stools, which seems to con- 
firm the reliability of the method used. 


Bile salt deconjugation was found in 
only nine of the 25 patients with bacterial 
overgrowth. Indeed, contamination appears 
to cause deconjugation in some cases 
only? 1% and the organism responsible for 
the deconjugation can only definitely be 
demonstrated in vitro. Deconjugation was 
observed with most anaerobes, but with 
some aerobes too such as streptococcus, 
staphylococcus, lactobacillus and  kleb- 
siella.!9 22 The relatively small number of 
anaerobes isolated in our patients suggests 
that aerobes were also responsible for de- 
conjugation. For treating bacterial over- 
growth of the small intestine, one should 
use antibiotics which also affect the anaer- 
obes such as tetracyclin,*% 2 lincomycin or 
clindamycin,**- 17.26 or even ampicillin.” 
After clindamycin we observed the disap- 
pearance of strict anaerobes but decon- 
jugation remained unchanged in four of the 
seven treated patients. Perhaps a treatment 
period of seven days is too short or the dos- 
age of 600 mg./day is too low. Most prob- 
ably in vitro isolation of the deconjugating 
germ, followed by administration of the 
antibiotic according to the antibiogram, is 
a more reliable procedure, The function of 
bile salts in forming ‘mixed micelles, solu- 
bilization and absorption of monoglycer- 
ides,: fatty acids, cholesterol and phospho- 
lipids is documented by several au- 
thors.1® 14, 2629 The wide range of the total 


Deconjugation 


re seee aaea o e n o A a i A 


Steatorrhea Cholesterol oOo 


ON — LL a A e AX E ii A a i aa M 


bile salt concentration after a meal (be- 
tween 1.7 and 29 umol/ml.) was also ob- 
served by other authors.?*: 30 


Bile salt deconjugation by bacterial 
overgrowth certainly plays an important 
role in steatorrhea. Indeed, toxicity of free 
bile salts on the small intestinal mucosa 
causing malabsorption of free acids, was 
emphasized by some authors.*18 Small in- 
testinal lesions were described on electron 
microscopy in stagnant loop syndrome.** 
Others, however, demonstrated that peroral 
administration of free bile salts did not in- 
hibit fat absorption?* 36 in rats and did not 
provoke steatorrhea!? or mucosal lesions 
in man.?* Finally, several authors observed 
no mucosal lesions in stagnant loop syn- 
drome.9? 38-40 [n our study only four of 
nine patients with deconjugation presented 
steatorrhea. In addition a low level o£ de- 
conjugation was observed in patients with 
and without steatorrhea. Furthermore over- 
growth alone can hardly be proposed as the 
principal cause of steatorrhea, because only 
10 out of 25 patients with bacterial con- 
tamination presented steatorrhea. This ab- 
sence of relationship is confirmed by other 
authors.® 1% 19 Tt is also important to note 
that bacteria do not inactivate pancreatic 
lipase?? 44 and that in patients with stag- 
nant loop syndrome, steatorrhea disap- 
peared after administration of conjugated 
bile salts, in spite of high free bile salt 
levels in the small intestine.1%*% Most au- 
thors agree that a conjugated bile salt level 
below the critical micellar concentration 
is an important cause of steatorrhea in bile 
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salt deconjugation by bacterial over- 
growth.19 11, 41, 42 We assume that steator- 
rhea in three patients with low bile salt 
concentration after test meal, may be as- 
cribed to this mechanism. 


In some cases lesions of the jejunal mu- 
cosa are responsible, Other important fac- 
tors contributing to steatorrhea in partial 
gastric resection are an accelerated transit 
time with deficient contact between food 
mass and mucosa‘? and an inappropriate 
timing of the release of bile and pancreatic 
juice into the small intestine to the arrival 
of food mass.1*** Several of these factors 
probably enhanced steatorrhea in eight of 
our 11 patients with steatorrhea and could 
even be demonstrated in some of them. 


In patients with a slightly reduced bile 
salt pool, the bile stocked overnight in 
the gallbladder still contains a normal con- 
centration of bile salts. But the concentra- 
tion is decreased at the moment of the 
next gallbladder contraction after a sec- 
ond meal.** The finding of normal fasting 
serum bile salt levels in patients with par- 
tial gastrectomy (0.6-3.8 pmol/ml.; mean 
1.85 umol/ml.; n = 20) (unpublished data) 
seems to be an argument in favor of a 
normal or subnormal total bile salt pool in 
these patients. Thus a significant reduction 
of total bile salt pool is probably seldom 


the main cause of steatorrhea.*? 


In our patients the mean steatorrhea 
was mild and lower than in several other 
studies. 5$ A more severe degree of 
steatorrhea after Billroth 11 than after Bill- 
roth 11% 4950 was not confirmed in our 
study. 


The relationship between the upper 
jejunal bile salt concentration and cho- 
lesterolemia is complex. Bile salts inhibit 
cholesterol synthesis in the gut®® 9! and in 
the liver? but they also are necessary 
for solubilization and absorption of cho- 
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lesterol?” 29, 4 and as a substrate for cho- 
lesterol synthesis. 4° Thus an increased 
bile salt synthesis decreases cholesterol- 
emia. Probably this mechanism has contri- 
buted to hypocholesterolemia in some of 
our patients. 
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Clustering of Different Subtypes of Hepatitis B 
Surface Antigen in Families of Patients with 
Chronic Liver Diseases 
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and 
DING-SHINN CHEN, M.D.t 


Taipei, Taiwan 


Clustering of hepatitis B surface antigen (HBsAg) with both subtypes adr 
and adw in three families of patients with chronic liver diseases or hepato- 
cellular carcinoma was demonstrated in Taiwan where adw is the main subtype. 
The subtype in the children was similar to that in their mothers, suggesting 
maternal transmission. In all the family units clustered with different subtypes. 
the same pattern occurred, invariably with fathers carrying HBsAg/adr and the 
children carrying HBsAg/adw. The subtype difference clearly rules out the 
transmission of hepatitis B virus (HBV) from father. Horizontal infection with 
the locally dominant adw-subtyped HBV in the children of fathers carrying 
HBsAg/adr explains the discrepancy of the subtypes in these families. Clustering 
of two HBsAg-positive brothers with hepatocellular carcinoma in one of the 
families was found. That both adr-subtyped and adw-subtyped HBV are capable 
of inducing chronic active hepatitis in another family suggests that host factors 
are probably more important in determining the clinical course of HBV infection. 


INTRODUCTION 


Hepatitis B is a highly infectious dis- 
ease but the exact mode of natural trans- 
mission is not yet quite clear. The etiologi- 
cal agent has long been regarded to be a 
virus. Demonstration of hepatitis B surface 
antigen (HBsAg) as a marker of hepatitis B 
virus (HBV)^? has contributed to the 
progress in the study of transmission of 
HBV. In family members, close contacts 
and similar host factors probably afford the 
highly infectious HBV a suitable environ- 
ment for transmission. Actually, familial 
clustering of HBsAg was demonstrated 
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first by Blumberg, et al? soon after the 
discovery of HBsAg and has been confirmed 
repeatedly.44! Subtyping of HBsAg is a 
useful epidemiological tool,*? since the sub- 
type is determined by genomes of HBV 
rather than the host.** Studies on the sub- 
types of HBsAg in HBsAg-clustered fam- 
ilies usually revealed a similar subtype in 
the carriers of the same family with few 
exceptions,*-10 14-16 suggesting spreading of 
HBV probably from the same source in the 
family, To our knowledge, there have been 
only a limited number of families clustered 
with different subtypes of HBsAg. 


In addition to HBsAg clustering, in- 
creased frequencies of chronic liver dis- 
eases and hepatocellular carcinoma have 
also been demonstrated in such fam- 
ilies.17 18 
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Fig. 1—Family 1. Clustering of carriers with dif- 
ferent subtypes of HBsAg, adr and adw; 
chronic active hepatitis (CAH), chronic 
persistent hepatitis (CPH), cirrhosis of the 
liver (Cir) and hepatocellular carcinoma 
(HCC). 


During the past two years of studying 
intrafamilial infection of HBV in Taiwan, 
we have found 24 families clustered with 
HBsAg; some of the family members also 
had increased frequencies of chronic liver 
diseases. The subtype was the same in 21 
families, 15 of which have been presented 
previously.* In the remaining, the three 
families clustered with different subtypes 
of HBsAg are considered epidemiologically 
significant and will be presented. 


° FAMILIES AND METHODS 


The probands and their family mem- 
bers:—The probands were patients ad- 
mitted to Department of Internal Medicine, 
National Taiwan University Hospital be- 
cause of chronic liver diseases or hepato- 
cellular carcinoma. The family history was 
obtained from the proband and the familial 
relationship was further checked by typing 
ABO blood groups. 


Detection and subtyping of HBsAg:— 
HBsAg was detected with solid phase 
radioimmunoassay (Ausria 11-125, Abbott 
Laboratories, North Chicago, IL) and the 
positive sera were subtyped for major anti- 
genic determinants with the hemagglutina- 
tion inhibition method after Imai, et al.!? 
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Briefly, 25 ul. of serum specimen to be 
tested was serially diluted in a microtiter 
plate (Cooks Engineering Co., Alexandria, 
VA) and to each well two hemagglutination 
units of monospecific antibody to the anti- 
genic determinant were added. After incu- 
bation, 25 ul, of 0.6% glutaraldehyde-fixed 
sheep erythrocytes coated with HBsAg 
bearing the corresponding specificity were 
added. Hemagglutination inhibition in the 
tested serum indicated the presence of the 
specific determinant. 


In the first and the second families, 
all the test sera were assayed once except 
in the patients with liver diseases, whose 
sera were assayed at least twice with an 
interval of 12 months in the first family 
and three months in the second family. 
In the third family, all members were 
tested twice with an interval of 17 months. 


RESULTS 


Family 1 (Fig. 1):—The proband (11-5) 
was a 41-year old male with chronic active 
hepatitis and carrying HBsAg/adr. His 
father died of diabetes mellitus at age of 
71 years and his mother died of gastric 
cancer at age of 58 years. At least three of 
his siblings (1-3, 11-4, II-6) were also 
carrying HBsAg/adr; one of them (11-6) 
suffered from chronic persistent hepatitis 
with mildly elevated serum transaminase 
activity for more than one year. Two elder 
brothers died of liver diseases intimately 
related to HBV; one (11-1) died of cirrhosis 
of the liver and another (II-2) of hepato- 
cellular carcinoma at the age of 53 and 51 
years respectively, The remaining siblings 
were apparently healthy except the young- 
est brother who was unavailable for the 
study but was said to be ostensibly well. 
Their spouses were all healthy and none 
was an HBsAg carrier. Clustering of 
HBsAg was also present in the third 
generation; four (III-3, 111-4, III-8, 111-9) 
out of 11 were asymptomatic carriers. Both 
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Fig. 2—Family 2. Clustering of carriers of HBsAg/ 
adr and HBsAg/adw in a family with two 


patients of hepatocellular carcinoma 


(HCC). 


HBsAg/adw and HBsAg/adr were carried 
in this generation. One of the children 
(III-8) of the carrier father (1-5) was 
carrying HBsAg/adw which was different 
from the father’s (HBsAg/adr). While one 
of the sons (III-9) of the carrier mother 
(11-6) had the same subtype (HBsAg/adr) 
as the mother's. All the members in the third 
generation were asyptomatic and denied 
any episode of liver disease in the past. 
Repeated testing of HBsAg and its sub- 
type in those with chronic liver diseases 
(IL-5, 1-6) during interval of 12 months 
always yielded consistent results, 


Family 2 (Fig. 2)—The proband's 
father (1-1) died of a heart attack at 67 
years of age and the mother (I-2) died of 
cervical cancer at 68. Both the 54-year old 
proband (1-1) and his 51-year old brother 
(11-2) had hepatocellular carcinoma which 
manifested almost simultaneously in Sep- 
tember, 1976 and the diagnosis was con- 
firmed by histology. The proband did not 
have coexisting cirrhosis and was subse- 
quently treated with a hepatic lobectomy, 
while his younger brother had well-estab- 
lished macronodular cirrhosis and was not 
operated upon. Both were positive for 
HBsAg with the subtype of adr. Their only 
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sister (II-4) was also an asymptomatic 
carrier with HBsAg/adr, while their young- 
er brother (II-3) was negative for HBsAg. 
The youngest brother (II-5) was unavail- 
able for study but was said to be healthy. 
The spouses were apparently well and none 
appeared to be HBsAg carriers. One of the 
children (III-2) of the proband was also a 
carrier but the subtype was different, being 
adw rather than adr. A similar situation 
also occurred in the family of his younger 
brother (11-2) who had hepatocellular car- 
cinoma with cirrhosis. On the other hand. 
the two sons (III-7, III-8) of carrier sister 
(II-4) both had the same subtype as the 
mother (adr). All the members in the third 
generation were asymptomatic. Testing of 
HBsAg and the subtype, performed three 
months apart in the two brothers with 
hepatocellular carcinoma, gave consistent 
results. 


Family 3 (Fig. 3):—The proband (11-1) 
was a 22-year old male with histology 
verified chronic active hepatitis. His father 
(1-1) had suffered from chronic liver dis- 
ease for more than two years and was 
diagnosed as chronic active hepatitis with 
cirrhosis after needle biopsy and peritone- 
oscopy. All the remaining family members 
were apparently healthy and denied epi- 
sodes of liver disease in the past except for 
the eldest sister (11-3) who had an epi- 
sode of jaundice assumed to be due to viral 
hepatitis at age of three and recovered one 
month thereafter. Clustering of HBsAg was 
evident; the father had HBsAg/adr, while 
three out of five children (II-1, 11-2, 11-5) 
had HBsAg/adw. The mother (I-2) was 
apparently healthy and negative for HBsAg. 
The result of HBsAg testing and subtyping 
remained unchanged in the follow-up sur- 
vey held 17 months later. 


COMMENT 


Family clustering of HBsAg has been 
demonstrated in different parts of the 
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Fig. 3—Family 3. Clustering of carriers of HBsAg/ 
adr and HBsAg/adw in a family with two 
patients of chronic active hepatitis ( CAH ). 


world? 14-16 and is more common where 
the carrier rate is high. Vertical transmis- 
sion from carrier mothers to their children 
has been shown to occur in 40% of such 
deliveries in Taiwan, whereas transmission 
from carrier fathers has been considered un- 
likely. The first two families clustered 
with HBsAg in this study clearly show the 
possibility of maternal transmission which 
is further suggested by the similar subtype 
in the antigenemic children and their car- 
rier mothers, Our previous observation has 
also revealed an increased prevalence of 
antigenemia in the children of carrier 
fathers!? and this is observed again in this 
study. Six out of 14 children (42.996) of 
four carrier fathers were also carriers of 
HBsAg, showing an increased prevalence 
of antigenemia despite the fact the sub- 
types of HBsAg were not the same be- 
tween the carrier fathers and carrier chil- 
dren. The two brothers in Family 1 who 
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died of cirrhosis and hepatocellular carci- 
noma might have also been carrying HBsAg 
as their siblings did, since the two diseases 
they succumbed to have been shown to be 
highly prevalent for HBsAg in Taiwan 
(89.7% for cirrhosis and 91,2% for hepato- 
cellular carcinoma by radioimmunoassay ) .?? 
Two out of five children (40%) of these 
two died brothers were also asymptomatic 
carriers with HBsAg/adw. 


It is noteworthy that in all the family 
units clustered with different subtypes of 
HBsAg, a similar pattern occurred invari- 
ably. All were fathers but not mothers, 
carrying HBsAg/adr, while the children car- 
ried HBsAg/adw. The difference in subtypes 
clearly rules out the transmission of HBV 
from fathers in these families. The obser- 
vation is consistent with the findings re- 
vealed by Mazzur, et al'* in south central 
Bougainville. They found that of the 12 
families in which the mother was HBsAg- 
positive, only one had mixed subtypes; 
while among the six families in which the 
father was the only parent positive for 
HBsAg, there were four families with 
mixed subtypes. In addition, the only fam- 
ily reported by Szmuness, et al!% also had 
a similar pattern in subtype distribution as 
in our three families. Chronic carriage of 
HBsAg has been proposed by Blumberg, 
et al? to be due to the inherited suscepti- 
bility to chronic HBV infection with a 
simple autosomal recessive trait. The chil- 
dren of either a carrier father or mother 
thus equally inherited the susceptibility to 
persistent infection. When a child is born 
to a carrier mother, the persistent infection 
is most likely from the carrier mother due 
to the intimate biologic relationship þe- 
tween them* and thus it is not unexpected 
that both are carrying the same subtype of 
HBsAg. On the other hand, when a child is 
born to a carrier father, the father does 
transmit the susceptibility to the child but 
the chance of infection from the carrier 
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father is much less frequent than that from 
the carrier mother. Since it has been shown 
that HBsAg/adw is far more common 
(91%) than HBsAg/adr in Taiwan," 
horizontal infection with the locally 
dominant adw-subtyped HBV in the chil- 
dren of carrier fathers with HBsAg/adr 
probably explains the same pattern of dis- 
similar subtypes between the carrier fathers 
and their children in this study. 


The study in the three families also 
confirmed familial clustering of both 
HBsAg and liver diseases including hepato- 
cellular carcinoma,!? 18 suggesting per- 
sistent HBV infection as probably one of 
the etiologic factors of these diseases. It 
is worth mentioning that in one of the 
families, two brothers were found to suffer 
from hepatocellular carcinoma which 
manifested almost simultaneously. The 
younger brother had coexisting cirrhosis in 
addition to the malignancy as in most of 
the liver cancer patients in Taiwan?? but 
the proband did not have coexisting cir- 
rhosis, If HBV is oncogenic, as proposed 
by Vogel, et al? the observation makes 
us conclude that hepatocarcinogenesis by 
HBV is not necessarily accompanied with 
cirrhotic process. 


Despite carrying different subtypes of 
HBsAg, that both the son and the father in 
one of the families suffered from chronic 
active hepatitis denotes that a similar in- 
jury in the liver can be induced by differ- 
ent strains of HBV. This is in keeping with 
the proposal of Dudley, et al** that in HBV 
infection, host response to the infective 
agent is of predominant importance in de- 
termining the clinical course rather than 
the viral factors. 


Although the infection by HBV in 
these family members has been considered 
significant in the pathogenesis of the liver 
diseases including hepatocellular carcinoma, 
the possibility that other undiscovered 
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etiologic factors are responsible stil re- 
mains and requires further study. 
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The Diagnostic Significance of the Immunoglobulin A to M 


and A to Total Ratios in the Pancreatoduodenal Fluid of 
Patients with Benign and Malignant Pancreatic Diseases 


J. P. BRAMIS, M.D., F.A.C.G. 
Athens, Greece 
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New York, NY 

M. NACCHIERO, M.D., F.A.C.G. 

Rome, Italy 
and 

D. A. DREILING, M.D., F.A.C.C. 

New York, NY 


Immunoglobulins A, M and G in the pancreato-duodenal fluid (PDF) of 35 
pancreatic disease-free individuals and 48 patients with chronic pancreatitis (25), 
hypersecretory disorders (10), renal transplanted (4) and with pancreatic can- 
cer (9), were determined by a single radial immunodiffusion method. Although 
a trend of immunoglobulin hypersecretion in benign diseases and hyposecretion 
in malignancies was present, individual levels of Ig-A and Ig-M differed 
statistically only between cancer and other groups. Calculating the ratios of Ig-A 
to Ig-M (A/M) and Ig-A to total immunoglobulin contents (A/T) in the PDF 
of patients with chronic pancreatitis or cancer, however, a significantly higher 
or lower ratio, respectively, was found compared to control] group. Differences 
in A/M ratios could not be detected between patients with benign diseases, but 
were constantly present when these patients were compared to pancreatic cancer. 


The underlying mechanism(s) of the disturbed immunosecretory system in 
pancreatic diseases remains speculative. Nevertheless, immunoglobulin measure- 
ments in the PDF of patients with pancreatic diseases offer a simple diagnostic 
aid in clinical differentiation of pancreatic pathology. 

INTRODUCTION globulin concentrations in external secre- 
tions and to possible functions of the secre- 


There have been many reports evaluat- 
ing serum immunoglobulin patterns in 
health, inflammatory disorders and neo- 
plasms, yet the data for the major immuno- 
globulin classes are controversial and cor- 
relate poorly with the degree and pro- 
gression of pathology. Recently, attention 
has been directed both towards immuno- 
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From the Department of Surgery, Mount 
Sinai School of Medicine of the City University of 
New York, 


tory immunoglobulin system.? The pancreas 
has been neglected in these studies, there 
being only isolated reports in the past. 


This investigation is an extension of 
preliminary research in which it was shown 
that Ig-A and Ig-M concentrations in pan- 
creatic cancer were significantly different 
from those observed in normal subjects as 
well as in patients with benign pancreatic 
disorders.* Attention has been directed to- 
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CHRONIC HYPER- RENAL PANCREATIC 
PANCREATITIS SECRETORY TRANSPLANTS CANCER 
STATES 


Fig. 1-Ig-A/lg-M and Ig-A/TIG ratios of pa- 
tients with and without pancreatic disease. 


CONTROL 
GROUP 


ward the Ig-A to Ig-M (A/M) and Ig-A to 
total immunoglobulin concentration (A/T) 
ratios, in order to determine whether in be- 
nign or malignant pancreatic diseases, an 
antigenic stimulus results in an operational 
“switch” of immunoglobulin secreting cells 
viz. Ig-A to Ig-M detectable in the pancre- 
atic secretions by alterations in concentra- 
tions of immunoglobulins secreted. 


PATIENTS AND METHODS 


One hundred and six determinations of 
A, M and G immunoglobulins in the pan- 
creatoduodenal fluid (PDF) of 83 individ- 
uals were performed during a standard 
secretin test at the Mount Sinai Hospital 
Pancreatic Research Laboratory. Thirty-five 
patients with normal pancreatic function 
and past history free of complaints re- 
lated to pancreatic disease and 45 patients 
with pancreatic disorders were allocated to 
five groups. 


Group I included all 35 patients with 
normal secretin tests (17 males, 18 females 
age range between 28-68 years )——the con- 
trol group. 


Group 2 included 25 patients with 
proved alcoholic pancreatitis—the inflam- 
matory group. 
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Group 3 consisted of 10 patients with 
pancreatic hypersecretion—these patients 
were studied to determine whether hyper- 
secretion would alter immunoglobulin se- 
cretory patterns. 


Group 4 compared four patients re- 
ceiving immunosuppressive therapy follow- 
ing renal transplantation—these patients 
were studied to determine whether im- 
munosuppression would alter immuno- 
globulin secretory patterns. 


Group 5 consisted of nine patients in 
whom pancreatic malignancy was highly: 
suspected. During posttesting laparotomy, 
the disease was proven and the extent of 
pancreatic cancer was established. In ad- 
dition to the secretin test, all patients had 
a complete laboratory and clinical work-up. 


The secretin test was performed ac- 
cording to standard technic.‘ Briefly, after 
a 12-hour fasting period, a double lumen 
gastroduodenal tube was positioned in the 
duodenum under fluoroscopic control. 


Drainage was collected using intermit- 
tently negative suction of 90 mm. Hg. 
After initial collections of gastric and duo- 
denal contents, 1 U./kg. of secretin (War- 
ren-Teed) was given intravenously ¿and 
samples were taken from the 20-minute 
basal as well as the maximal pancreatic 
outflow collection period. PDF samples 
were stored at —20° C for subsequent de- 
termination of immunoglobulins. After 
thawing, 5 ml. of PDF aspirates was con- 
centrated 100x using a membrane diffusion 
(dialysis) technic with a cut-off point for 
proteins of less than 15,000 mw (Minicon, 
B15, Amicon Corp., Lexington, MA.). The 
concentration process usually required a 


12-hour period and was carried out in a 


cold room. The recovered concentrates 
(40 pl.) were tested for immunoglobulin 
contents, with a radial single-immunodif- 
fusion method, in monospecific antisera 
agar plates (Immunoplates III, Hyland, 
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TABLE H 


INDIVIDUAL RATIOS OF IMMUNOGLOBULIN A TO M 
AND A TO TOTAL IMMUNOGLOBULIN CONTENTS 
IN PANCREATODUODENAL FLUID OF PATIENTS 
WITH PANCREATIC CANCER 





A/M A/total Operative diagnosis 

0.05 0.010 Multiple liver nodes, 
metastatic 
pancreatic cancer 

0.05 0.010 Liver nodes, 
pancreatic cancer 

0.05 0.010 Lung and liver 
metastatic 
pancreatic cancer 

0.05 0.010 Diffuse carcinomatosis, 
liver metastasis 

0.20 0,003 Liver metastasis, 
infiltration of 
duodenal wall 

2.40 0.420 Cancer limited to the 
head of the pancreas 

2.80 0.440 Cancer limited to the 
head of the pancreas 

4.00 0.130 Diffuse carcinomatosis, 
liver metastasis 

56.00 0.660 Cancer limited to the 


head of the pancreas 


Costa Mesa, CA). All tests were carried out 
observing the manufacturers instructions 
for the 48-hour “precision test”. After de- 
termination of the individual immunoglobu- 
lin levels, the ratios A/M as well as A/T 
were calculated. These ratios with Ig-A as 
numerator were selected to detect changes 
in immunosecretory patterns reflected on 
the main immunosecretory gamma globu- 
lin. 


Statistical analyses of the results were 
done with the two tailed Mann-Whitney 
rank test. 


RESULTS 


The immunoglobulin content of the 
PDFs tested and the calculated ratio data 
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are summarized in Table I. Ig-A levels in 
the first group of patients (controls), 
ranged between 2 and 48 mg./dl with a 
median value of 8.4 mg./dl. Ig-M ranged 
between 0.7 and 6.6 mg./dl., the median 
value being 1 mg./dl. Ig-A was found 
significantly elevated in chronic pancreatitis 
patients (Group 2), the levels ranged from 
5.1-48 mg./dl., with a median value of 
10.8, P < 0.01). The moderately increased 
levels of Ig-A in patients with hypersecre- 
tory disorders (Group 3) and kidney trans- 
planted patients (Group 4) were not sta- 
tistically different from controls (range and 
median, 3.20-12 mg./dl.-9.6 mg./dl and 
4-28 mg./dl.-8.0 mg./dl., respectively). 
Lower Ig-A in Group 3 patients compared 
to Group 2 were not statistically significant, 
Contrary to Ig-A figures, Ig-M did not 
differ in any of these groups of patients 
compared to the controls. In patients with 
pancreatic malignancy (Group 5), Ig-A 
ranged between 0.1 and 64 mg./dl. (median 
0.1 mg./dl.) and Ig-M from 0.5-24 mg. / dl. 
(median 2 mg./dl.). Although a marked de- 
pression of Ig-A and considerable elevation 
of Ig-M levels were observed in this group 
of patients, the differences were not found 
statistically significant, due to extremely 
deviated values compared with other 
groups. Interestingly enough those patients 
with localized tumors (three cases) had 
the higher Ig-A and lower Ig-M levels, 
whereas patients with liver-node metastases 
and disseminated carcinomatosis showed 
exactly the reverse pattern. 


The ratios A/M as well as A/T showed 
more striking differences between the 
groups of patients studied (Fig. 1). In 
group 1 patients, the A/M ratio ranged be- 
tween 1.75-48.0 with a median value of 
6.20, whereas the A/T ratio was found be- 
tween 0.220 and 0.584 with a median value 
of 0.330, These values were significantly 
lower than those in Group 2 (chronic pan- 
creatitis) and significantly higher than 
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TABLE III 


CALCULATED A/M anp A/T RATIOS FOR CONTROL 
PATIENTS AND PATIENTS WITH PANCREATIC 


DISEASE 
Immunoglobulin | Immunoglobulin 
A/M A/total 

Chronic 

pancreatitis 10.83 0,39 
Pancreatic 

cancer 0.2 0.01 
Normal 

control 5.5 0.33 





those in Group 5 (pancreatic cancer) pa- 
tients. The respective values of the cancer 
patients are shown in Table II. 


The data in Table I clearly indicated 
that the A/M ratio in pancreatic cancer 
was statistically different from the ratio 
in the other groups. On the other hand the 
A/T immunoglobulin ratio was statistically 
different only for patients with chronic 
pancreatitis compared to the other groups. 
This ratio was not different within these 
latter groups. 


COMMENT 


While immunoglobulin A. represents a 
relatively small proportion of total serum 
immunoglobulins, secretory immunoglobu- 
lin A is the predominant gamma globulin 
of the external secretions? Moreover, ab- 
normal Ig-A secretion in the mucous mem- 
branes has been associated with benign 
and malignant gastrointestinal? pulmo- 
nic, 1 or urinary tract pathology.” 


Theoretically, an intact immunosecre- 
tory system operates in the mucosal mem- 
branes and glandular tissues as a dynamic 
germicidal barrier)? Immunohistochemical 
and Ig-bearing lymphocyte migration stud- 
ies have indicated that nonbacterial and 
nonviral stimuli may result in distinct 
changes in the secretory immunoglobulins 
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exerting their function in the presence of 
an intact epithelium." 


The mechanism(s) underlying these 
changes in immunosecretory patterns of the 
diseased pancreas are obscure and only spe- 
culative explanations may be offered at the 
present time. In a previous report, Lendrum 
and Walker! were able to locate an or- 
gan-specific antigen in the microsomal frac- 
tion of pancreatic homogenates of patients 
with calcific pancreatitis. Whether the dis- 
eased pancreas elaborates antigenic mate- 
rial triggering a systemic immunological 
response or the response is elicited locally 
in pancreatic tissue are possibilities re- 
quiring further investigation. In independ- 
ent studies on patients with chronic calcity- 
ing pancreatitis, Bank'* found increased 
levels of serum Ig-A and Ig-G, whereas 
Ig-M was unaffected. Dani, et al!’ reported 
higher serum Ig-A and Ig-M in the same 
type of patients. There is, indeed, a volumi- 
nous work suggesting alterations in serum 
immunoglobulin levels in patients with 
either benign or malignant diseases. We 
have previously reported that such changes 
in serum immunoglobulin levels in myas- 
thenie women may indicate increased can- 
cer risk especially if determined as ratios 
of A/M and A/T.? Since, however, selec- 
tive glandular transfer and local immuno- 
globulin production are unique character- 
istics of the secretory system of glandular 
organs, studies of the secretory patterns of 
the PDF should be more revealing in 
screening pancreatic pathology than serum 
findings. In fact, Clemente, et al'* reported 
increased spillage of albumin and serum 
immunoglobulins in the pancreatic juice of 
patients with chronic calcifying pancre- 
atitis. Our data support this finding. 


Assuming minimal contamination of 
secretory fluid by diffusable serum im- 
munoglobulins, and accepting the quanti- 
tative distribution of immunoglobulin-con- 
taining cells in the upper gastrointestinal 
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tract to be predominant for gamma A 
globulin,** it is conceivable that the PDF 
changes in immunoglobulin patterns ob- 
served in chronic pancreatitis and pancre- 
atic cancer are reflections of a locally oc- 
curring immunologic response to pancreas- 
originating antigens. In fact, in early pan- 
creatic cancer a marked increase in Ig-A 
and Ig-M and in late pancreatic cancer a 
disappearance of Ig-A was observed, Sim- 
ilar alterations in secretory immunoglobulin 
A patterns can be observed in the data of 
Weisz-Corrington, et al? for colonic can- 
cer. Also concordant with our findings is 
the study of Crabbé and Herman?! who 
found an altered distribution of Ig-A and 
Ig-M containing lymphocytes in the 
stomach mucosa, i.e. in peptic ulcer of the 
lesser curvature, an increase in Ig-À and 
Ig-M-bearing cells with more prominent 
“M” secreting cells compared to the normal 
stomach. The calculated ratio of A/M bear- 
ing cells in this study was decreased from 
8.8 in normals to 2.01 for gastric ulceration 
but it was markedly increased (to 27.25) in 
exudative gastropathy. In gastric cancer 
patients, however, there was a marked de- 
crease in "A" cells accompanied by a 
marked increase in ^M" cells; the ratio 
A/M decreased to 0.72. Similar patterns of 
gastric fluid Ig-A hypersecretion in local- 
ized. or benign tumors were also found by 
Levy, et al? whereas in advanced gastric 
cancer they reported considerably de- 
creased gastric Ig-A levels. Although ratios 
of A/M or A/T were not calculated, pe- 
rusal of the data indicates that a reversed 
ratio with "A" as numerator was present, 


In our series, the calculated A/M and 
A/T ratios are listed in Table III for con- 
trols, patients with chronic pancreatitis and 
patients with pancreatic cancer. It is clear 
that the ratios for inflammation and cancer 
differ significantly from each other and 
from the nonpancreatitis group. The in- 
creased ratios in patients with pancreatic 
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inflammation result mainly from increases 
in Ig-A. The decreased ratios in pancreatic 
cancer derive from a fall in Ig-A associated 
with a rise in Ig-M. It must be stressed, 
however, that the immunoglobulin secre- 
tory findings in early localized pancreatic 
cancer resemble those of inflammation sug- 
gesting that the immunologic responses are 
similar. As the cancer grows and spreads, 
Ig-A is suppressed or disappears, so that 
the immunological pattern becomes differ- 
ent. The data would also indicate that a 
local operational Ig-A-Ig-M switch may be 
operative in pancreatic cancer but is not 
observed in benign pancreatic inflamma- 
tion. 
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Communication from Abroad 


Oral Administration of Chymotrypsin Labile Peptide for a 
New Test of Exocrine Pancreatic Function (PFT) in 
Comparison with Pancreozymin-secretin Test 


KENICHI IMAMURA, M.D.* 
TERUO NAKAMURA, M.D.* 
TADASHI MIYAZAWA, M.D.” 
YASUHISA ABE, M.D.* 
MASASHI KOBAYASHI, M.D.” 
KAZUO TAKEBE, M.D.* 
Hirosaki, Japan 
and 
TAKAYOSHI TOYOTA, M.D. 


Sendai, Japan 


A new test using N-benzoyl-L-tyrosyl-p-aminobenzoic acid(N-BT-PABA) 
for an evaluation of exocrine pancreatic function was compared with a pan- 
creozymin-secretin test in 38 subjects. Urinary recovery of PABA, which is 
absorbed from the intestine and conjugated in the liver after an oral administra- 
tion of N-BT-PABA, depends mainly on chymotrypsin activity. The recovery 
rate of PABA in urine decreases in chronic pancreatitis, in which chymotrypsin 
activity in the duodenal juice is disturbed. The recovery rate of PABA in calcify- 
ing chronic pancreatitis was 40.2 + 15% and significantly less than 81.2 + 7.4% 
in normal subjects (P < 0.01). The amount of PABA in urine during eight hours 

e . was correlated with parameters of volume output, bicarbonate concentration and 
amylase output stimulated by injections of pancreozymin and secretin (P-S test). 
The new test using N-BT-PABA is useful for the evaluation of exocrine pancre- 
atic function in general practice. 


INTRODUCTION a new test which used N-benzoyl-L-tyrosyl- 


p-aminobenzoic acid (N-BT-PABA) was 
useful. N-BT-PABA, orally administered, is 
split into free PABA in the presence of 
chymotrypsin, The PABA is rapidly ab- 
sorbed from the intestine, conjugated in the 
liver and excreted into urine. The recov- 
ery of PABA in urine is used as an index of 
exocrine pancreatic function since chymo- 
trypsin activity depends upon exocrine pan- 
creas function. 


The pancreozymin-secretin test (P-S 
test) is valuable for evaluation of exocrine 
pancreatic function." ? But since this test is 
not readily available for practitioners and 
causes much discomfort to patients, an- 
other simple test for an evaluation of exo- 
crine pancreatic function would be clin- 
ically valuable. Imondi, et al? reported that 
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In the present study, we investigated 
the value of the N-BT-PABA test in a diag- 
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nosis of pancreatic disease. In 38 subjects, 
the urinary excretion of PABA was com- 
pared with parameters of volume output, 
maximal bicarbonate concentration and 
amylase output in duodenal juice by the 
P-S test. 


SUBJECTS AND METHODS 


Fourteen healthy male volunteers, aged 
20 to 37 years, were used as normal con- 
trols. Sixteen patients with chronic pan- 
creatitis were selected for this study. Cri- 
teria for a diagnosis of chronic pancreatitis 
were: l. the presence of recurrent ab- 
dominal pain, chronic alcoholism and glu- 
cose intolerance and 2. evidences of exo- 
crine pancreatic dysfunction as evaluated 
by the P-S test. In the case of O. T. (Ta- 
ble I) a patient with no history of ab- 
dominal pain chronic pancreatitis was diag- 
nosed not onlv by the P-S test but by a 
roentgenogram showing a dilation of main 
pancreatic duct beyond 12 mm, in diam- 
eter. In four patients with recurrent ab- 
dominal pain, hyperamylasemia and chronic 
alcoholism, chronic pancreatitis was diag- 
nosed on clinical grounds. Thirteen diabetic 
patients were studied. They had no history 
of abdominal pain. Seven patients were 
treated with insulin, the other managed by 
diet alone. Eleven patients with other dis- 
orders of the gastrointestinal tract were 
examined, viz. duodenal diverticulum in 
three patients, gastritis atrophicans in five, 
and cholelithiasis in three. 


Simple pancreatic function test 
(PFT):—All subjects were examined after 
an overnight fast. A tablet of 0.5 gm. of 
N-BT-PABA containing 169 mg. of PABA 
was orally administered. The concentration 
of aromatic amines in urine was determined 
by the method of Bratton-Marshall* with 
modifications according to Smith, et al.’ 
Urinary aromatic amines were usually 
negligible unless the patient was taking 
drugs containing para-aminobenzoyl deriva- 
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tives. Results were expressed as per cent 
recovery of PABA in urine and calculated 
as follows: 

Total aromatic 
amines (mg.) 


MÀ 


169 mg. of PABA E 


Zo recovery = 

Pancreozymin-secretin test:—After an 
overnight fast, a Dreiling double tube was 
positioned with its tip in the fourth por- 
tion of the duodenum under fluoroscopic 
control, The gastric and duodenal juices 
were aspirated continuously with separated 
suction pumps. Basal secretion of the duo- 
denal juice, consisting of pancreatic juice 
and bile, was collected for 20 minutes be- 
fore stimulations by pancreozymin and 
secretin. After a single intravenous injection 
of pancreozymin (Boots, 1 U./kg.) the 
duodenal juice was aspirated for 20 min. 
Immediately secretin (Boots, 1 U./kg.) was 
injected intravenously. The duodenal juice 
was collected for one hour, in periods of 
10, 10, 20 and 20 minutes after the injec- 
tion. 


Total volume of the duodenal juice 
aspirated during 60 minutes after the secre- 
tin injection was expressed as ml./kg./hr. 
Maximal bicarbonate concentration in the 
duodenal juice was determined by the 
gasometric method of Natelson® and ex- 
pressed as mEq./l. Amylase activity of the 
duodenal juice was measured by the method 
of Caraway.’ Total amylase output was ex- 
pressed as U./kg. during 80 minutes after 
injections of pancreozymin and secretin. 


In normal subjects the volume output, 
the maximal bicarbonate concentration and 
total amylase output were more than 1.64 
ml./kg./hr., 84.3 mEq./l. and 1,200 U./kg., 
respectively. The PFT and the P-S test 
were performed in 38 subjects within an 
interval of one month. For comparison of 
results in different groups Students "t" 
test$ was performed. Comparison of PFT 
with the volume output, the maximal bicar- 


Vol, 69, No. 5 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


574 
































PE W SP "TS 
(191) ‘Wad 03p 0g »9'I Lg W ep SI 
9gP'T 28 COS 88 W gy ‘SIN 
(uynsuy) "NU 006 06 09'0 IG H 96 ‘Wa 
(uymsuy) "W'G GgT Ig 99'T 9p W Ly WY 
Gera) Wa ILP Gy 901 bp IN Sy ‘SL 
(uynsuy) “Wa LS Sy OSI GG W GF "ST 
snmneexougd Bupe 
Stjtjea1ouvd sse[ure, Z6€T gg 9G'I Q9 IN g9 ‘LO 
‘Wd 656 09 COS £9 IN ge «LL 
UIST]OYOo TV TLE 69 06'€ 6L JA GP AV 
verrrerp “IAC 'uisrouoo[y EFG pl OL'T OP W EF AL 
“Ag 'usmouoory 806 8t SST 99 W GP "ALL 
sippeoloued SurKgo[9o9uON 
uisipooo[e AAvoH gro OTI ILS 99 W 6€ ‘NOL 
uisyot[oo[e ÁAtO Z6v y Scl 60'S GL W TS 'S'S 
019% S8 09'€ S8 W 6S "N'A 
SAHISOA: UO BOAO 186 € 98 co's 98 A 0€ 'NN 
K[snorordsns srynea1oued spuogo 
08 W 06 NUN 
8L IN 0G “Xa 
SI9'I v6 86'1 GL W 03 'NUL 
Sorg SOT 86't SL A 06 "SS 
TISE L6 6ST OL IN c6 TIL 
109€ 66 Pee 64 W ES "NA 
P8 W S6 HL 
£6 W 96 "WA 
88 W 86 'SH 
v8 IN 66 'S A 
v6 A TE uk 
S8 W oo SL 
68 A FE V'S 
69 W LE ‘WH 
[0:300 
wO osv[Aury ejeuoqreorg eum[oA (8) v'q'vd e xog (IA) SUBEN 
1591 UN9199S-UTULAZO9I9UB d woHaioxe Áreuun “1Y-8 enV 





SLSX], S-d INV LAA 4O sLinsay 


I TIAV.L 


575 


Imamura, et al—New Test of Exocrine Pancreatic Function 


May, 1978 








erp | ¥6 | — 66'F © 92 FE os YN 
306% | 96 | OTe | 06 d | 6€ WW 
9gc'e CIT I0'€ rS A 6y “LL 
SISBIYYTS]OYO 
68 H gE WA 
98 d GV AU 
96P*€ 66 96% v8 W 8€ "OL 
9AHISOd:UOI920AO1q $69'6 LOT LSE 8S A S6 "LT 
POT'S CTI 78€ T6 W SE "AL 
sueorqgdoaje sqrsez) 
999% 6 86% FS A 9G dab 
608'€ L6 eet 88 H SE ‘O'R 
668 T 69 os I 66 JN GL lI 
umpuoreArp [euapon(q 
'(Y OG 91u97] 68 H cS “ML 
'N ve prendey L8 A OF "NL 
ICT 88 W 8€ "SL 
PI 110'€ 66 COG £8 A 6S JNUM 
eAntsod: uoreooA01d:3et(1 PEST 16 SoS 6S W v9 Wo 
LILL “N 81 AWII COPS OZI PS G 6S H 86 O'X 
' 83 prendey EIF 66 OP'S VE A 8€ "SH 
'1 Fc 3o POG PL 69 T v9 A 89 dol 
Pq OFO'S 86 LOS 18 W ey "NOL 
"96 preydey 60'S A6 ASI $9 W GG "SL 
PIA SLOP I6 PPS 28 W 8€ "NA 
PKI 6€6I £8 PTE OL W 6r "a 
FIG £€61 601 98% 88 IN Sy "SS 
snjrour sajyoqeip AIBUNL 
190 9se[Aury ojeuoqieorg SUNTOA (2) ‘WA V'd jo X9S | (14) 9UIEN 
359] urjo109s-uTUIAZOOI0UEQ uone1oxo AIVULIN -g any 





SISAL S-d INV Jd JO sr1asxq 


(ponunuoo) | AIGV, 


576 


Cumulative % recovery of PABA 
in urine (8 hrs) 





pt nm 
p.d. € om S oa m 
E 3 £ € E g & £ 
E2339 8% 8 
2 33 F póg 
a Q ned o 
pa re$ AS 
Z Bo o 

€" Y 

a 3 

G 

L 

A 

Fig. 1--Cumulative eight-hour PABA recovery 


(Mean + S.D.) in the various groups. 


bonate concentration and the amylase was 
calculated through an Okitac 50-computer 
program by a polynominal regression, 


RESULTS 


The recovery rate of PABA during 
eight hours after an oral administration of 
N-BT-PABA is shown in Table I and 
Figure 1. The recovery rate of PABA in the 
controls was 81.2 + 7.4% (Mean + 1 S.D.). 
In calcifying chronic pancreatitis and non- 
calcifying chronic pancreatitis, the value 
was 40.2 + 15% and 62.0 + 141%, re- 
spectively, which value is significantly less 
than that of the control group (P< 0.01). 
The recovery rates of PABA in suspected 
chronic pancreatitis, diabetes mellitus, duo- 
denal diverticulum, gastritis atrophicans 
and cholelithiasis were 77.2 + 9.8%, 
77.4 + 12.2%, 81.0 + 5.5%, 82.0 + 13.9% 
and 83.3 + 7.0%, respectively. These 
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Cumulative % recovery of PABA 
in urine (8 hrs) 
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Fig. 2—Comparison of eight-hour urinary PABA 
excretion with volume output in duodenal 
aspirates in four controls (M), 15 chronic 
pancreatitis( ® ), 10 primary diabetes mel- 
litus(O), nine other gastrointestinal dis- 
ease( A). A significant correlation between 


urinary PABA excretion and volume output 
(r = 0.5932, P < 0.01). 


values were statistically insignificant versus 
that of the control group. 


The per cent recovery of PABA in 38 
subjects was correlated with the volume 
output (r = 0.532, P < 0.01), the maximal 
bicarbonate concentration (r = 0.626, 
P < 0.001) and the amylase output 
(r = 0.6784, P < 0.01). These correlations 
are shown in Figures 2, 3 and 4, respec- 
tively. From these results, the per cent re- 
covery of PABA was shown to decrease in 
the patients with exocrine pancreatic dys- 
function as evaluated by the P-S test. 


COMMENT 


The pancreozymin-secretin test is con- 
sidered to be an accurate and reliable 
method for the evaluation of exocrine pan- 
creatic function.” The P-S test, however, is 
not available in all institutions. If urinary 
recovery rate of PABA after an oral ad- 
ministration of N-BT-PABA accurately re- 
fiects an impaired exocrine pancreatic func- 
tion, the test using N-BT-PABA is useful 
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Fig. 3—Comparison of eight-hour urinary PABA 
excretion with maximal bicarbonate con- 
centration. A significant correlation is 
shown (r = 0.6260, P < 0.01). 


in the diagnosis of chronic pancreatitis. 
Imondi, et alè? reported that in experi- 
mental pancreatic insufficiency which was 
induced by ligation of the pancreatic duct 
in rats, swine and dogs, urinary recovery 
rate of PABA decreased, The total recovery 
rate of PABA after an oral administration 
of N-BT-PABA in man was correlated with 
Lundth's test,? 


In the present study, an attempt was 
made to compare the urinary excretion of 
PABA with the P-S test, The data demon- 
strated that the recovery rate of PABA was 
significantly correlated with parameters of 
the P-S test. The total eight-hour per cent 
recovery of PABA was below 60% in the 
calcifying chronic pancreatitis and below 
70% in the noncalifying pancreatitis ex- 
cept for the case of A. K. as shown in 
Table I and Figure 1. These data indicate 
that the recovery rate of PABA in urine re- 
flected exocrine pancreatic dysfunction and 
are in agreement with the results of Green- 
berger!" who reported that the recovery 
rate of PABA was correlated with the 
maximal bicarbonate concentration and the 
trypsin activity in the duodenal juice 
stimulated by pancreozymin and secretin. 
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Cumulative % recovery of PABA 
in urine (8 hrs) 





19 20 30 40 


50 
XI0L/kg 
Total amylase output 


Fig. 4—Comparison of eight hour urinary PABA 
excretion with total amylase output. A 
significant correlation is shown (r = 0.6784, 


P < 0.01). 


Conversion of N-BT-PABA to PABA 
depends mainly on chymotrypsin activity. 
Excretion of PABA into urine after absorp- 
tion from the intestine and conjugation in 
the liver may be disturbed due to renal 
dysfunction and to liver disorder. This pos- 
sibility, however, was denied by the results 
of Gyr, et al? who showed that chronic 
liver disease and impaired renal function 
did not interfere with the excretion of 
PABA. Yet, in the case of K. O, a diabetic 
with diarrhea, the recovery rate of PABA 
was decreased in spite of normal exocrine 
pancreatic function as evaluated by the P-S 
test. In patients without diarrhea, the re- 
covery rate of PABA coincides with the 
exocrine pancreatic function in diabetes 
mellitus. Since the exocrine pancreas may 
be disturbed in insulin-dependent dia- 
betics, the PFT could be useful for 
evaluation of the exocrine pancreatic func- 
tion. 


CONCLUSIONS 


Our results showed that the new test 
(PFT) of exocrine pancreatic function 
using oral administration of N-BT-PABA 
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appears suitable for screening for pancre- 
atic insufficiency in general practice. 
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Computed Tomography and Abdominal Diseases* 


A VALUABLE DIAGNOSTIC AID? 
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and 
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Computed tomography (CT) has sim- 
plified the evaluation and treatment of 
many patients with intraabdominal and re- 
troperitoneal diseases. The applications of 
CT have been discussed in several publica- 
tions and presentations. 


This test is based on the amount of at- 
tenuation that a roentgen ray undergoes 
while passing through body tissues. AIl 
scanning is done through an arc of 180? in 
a period of 13 seconds to 2.25 minutes ( de- 
pending upon the scanner used). The 
image is recorded in black and white, color 
and on digital print-out. In addition to 
visual displav, attenuation numbers are 
available to disclose whether a mass is 
solid or cystic. 


Many unanswered questions have been 
raised about CT. The number of false posi- 
tive and false negative scans and the in- 
cidence of observer errors is presently un- 
known. As important, is the question of 
whether CT is better, cheaper, or a more 
accurate way to diagnose intraabdominal 
diseases than other more conventional 
roentgenographic tests. 


CT of the abdomen has been found 
applicable in evaluation of disease of the 
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gallbladder, pancreas and liver. In a. pre- 
liminary study of eight patients with biliarv 
tract disease CT was helpful in detecting 
cystic or common duct obstruction in five 
patients. This suggested that CT might 
help diagnose gallstones, as their density 
differs from the surrounding bile in the gall- 
bladder. Since then we have compared ech- 
ograms, CT and cholecystograms in 35 pa- 
tients with suspected gallbladder disease 
(Fig. 1). Although the data are preliminary 
and unpublished, our findings suggest the 
CT or echography will supplement but not 
replace cholecystography as a routine diag- 
nostic test. 


Earlier studies * demonstrated that 
the pancreas could be visualized easily with 
CT and loss of the peripancreatic fat plane 
or enlargement of the head could be dem- 
onstrated in cross sectional view (F ig. 2). 


Eighty-two patients with carcinoma or 
pancreatitis were evaluated by CT and 
when possible CT was compared with 
angiography to determine the value of each 
test." Of 40 normal patients (proven by 
clinical course or surgery) five had false 
positive CT scans. In three patients this was 
based on loss of the peripancreatic fat plane 
(a now unreliable sign particularly in thin 
people). In two others, fluid filled the 
stomach or intestine, incorrectly suggesting 
a pancreatic abnormality. 


Seventeen patients ultimately diag- 
nosed as having adenocarcinoma were 
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Fig. 1—Normal pancreas and biliary stone. 
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Fig. 2— Tumor of the pancreas. 


evaluated, CT was positive in 13, negative 
in one (a pseudocyst was diagnosed but a 
proximal carcinoma missed) and in three 
motion or artifact limited the diagnosis. In 
seven an angiogram was done: it was posi- 
tive in five and negative in 12. 


When pancreatitis caused enlargement 
of the gland or calcific changes, CT was of 
value but limited when these changes were 
not present. 


Liver 


Earlier experience with angiography 
showed the limitations of two-dimensional 
studies of some lesions that approximated 
the interlobar fissure were better defined by 


CI. 


Fig. 3—Hepatie tumor. 





Fig. 4—Dilated biliarv percutaneous drainage. 


Six patients who had CT and nuclear 
scans were studied (an additional 15 had 
only CT scans ).? Onlv a few positives were 
diagnosed. Seventeen of 22 hepatic tumors 
were correctly diagnosed bv each method 
(Fig. 3). Of the five lesions missed, their 
densitv was similar to surrounding pa- 
renchyma. The use of contrast agents that 
concentrate in normal liver has further im- 
proved this diagnostic accuracy. In cir- 
rhosis, CT proved diagnostic in eight of 11, 
whereas nuclear medicine was more ac- 
curate in 10 of 11 patients. This is because 
of the reversal of isotope uptake between 
spleen and liver. This has been done with 
CT and the diagnostic accuracy has now 
increased. An additional advantage of CT 
in liver disease has been to drain or biopsy 
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intrahepatic lesions (Fig. 4). One further 
addition has been to decompress percutane- 
ously obstructed bile duct with CT. In four 
patients with unresectable high bile duct 
tumors good palliation has been obtained. 


-Three questions were raised at the be- 
ginning of this presentation. 


1, What is the incidence of false posi- 
tive and false negative studies? Our esti- 
mate based on these early studies of 3,000 
patients is a range of 5% to 10%. 


2. This number will change with the 
development of technical improvements in 
CT scanners and as experience in interpre- 
tation improves. Paradoxically our experi- 
ence may be the opposite. 


3. As an increasing number of radiolo- 
gists read CT scans, I believe the number 
of inaccuracies has increased during this 
period and a few negative operations have 
been performed based on these interpreta- 
tions. I state this as a word of caution to 
those beginning to interpret CT scans, 
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Finally, the priority of CT scanning in 
evaluating biliary hepatic and pancreatic 
diseases remains to be determined. While 
these early studies showed no advantage of 
CT over nuclear scanning or angiography, 
its noninvasiveness, short exposure time, 
high degree of patient acceptance, and po- 
tential for direct biopsy make it a more 
popular test at our hospital. Further studies 
including cost analyses are necessary. 


Dept. of Genl. Surg. 

The Cleveland Clin. Found. 
9500 Euclid Ave. 
Cleveland, OH 44106 
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Recurrent Renal Carcinoma Causing Intestinal Hemorrhage 
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Three cases of gastrointestinal bleeding caused by secondary renal carci- 
noma are presented. Hemorrhage occurred secondary to invasion of bowel 
anatomically related to the primary tumor, Bleeding can best be controlled by 
excision of tumor and involved intestine. Surgery is justified by the unpredictable 
prognosis for renal carcinoma with secondary disease. 


Renal carcinoma classically presents 
with the triad of hematuria, pain and 
tumor. Extrarenal extension may be respon- 
sible, however, for the dominant clinical 
picture. Lawson, et al! described a case of 
duodenal hemorrhage secondary to submu- 
cosal implantation of tumor metastatic from 
a left renal carcinoma. Franciosi and Rus- 
sos” patient, 13 years after nephrectomy 
for renal cell carcinoma, presented with 
obstructive jaundice secondary to delayed 
involvement of the head of the pancreas. 
Starr and Miller? found submucosal im- 
plantation of a solitary jejunal metastasis 20 
years after removal of a renal cell carci- 
noma. Intra-abdominal! and retroperito- 
neal? hemorrhage have also been described 
as clinical presentations and are probably 
related to the vascular and friable nature 
of renal cell tumor masses. Systemic mani- 
festations include polycythemia, fever of 
unknown etiology, hypercalcemia and ab- 
normal hepatic function,? all with local- 
ized renal tumors. Recently, Rubins and 
Wakem’ described hypoglycemia and a 
lukemoid reaction associated with invasive 
hypernephroma. 


The course of extrarenal disease after 
removal of the primary tumor and limited 
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secondary disease is unpredictable in length 
and progression. The regression of meta- 
static pulmonary? and intracranial? lesions 
after the removal of the primary tumor 
has been documented. The first case below 
represents a long-term survivor with sec- 
ondary disease presenting as late colonic 


bleeding. 


Case 1:—T. M., a 40-year old white 
woman, was admitted on 16 September 
1958, with two episodes of bright red 
bowel movements preceded bv left upper 
quadrant discomfort. In 1955, a left ne- 
phrectomy had been performed for a renal 
carcinoma involving the lower pole. The 
tumor penetrated the renal capsule and was 
adherent to related peritoneum. No vascular 
invasion was seen. History included inac- 
tive pulmonary tuberculosis. On admission 
the only positive physical finding was a 
nontender, soft, left upper quadrant mass. 
Sigmoidoscopy to 24 cm. was nondiagnostic. 
Darium enema demonstrated a round filling 
defect, 5 cm. in diameter, in the lower de- 
scending colon and proximal stenosis. Chest 
x-rays and a bone survey did not show 
metastases. Abdominal exploration, per- 
formed through a left flank incision, re- 
vealed a normal liver and a large, vascular 
retroperitoneal tumor mass extending be- 
hind the descending colon from splenic 
flexure to sigmoid colon. Left hemicolecto- 
my and hemiomentectomy with en bloc 
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resection of retroperitoneal tumor and por- 
tions of iliopsoas and quadratus lumborum 
muscles were performed. Surgical pa- 
thology described an 18 X 10 X 6 cm. 
nodular, hemorrhagic tumor mass with 16 
cm. of colon containing a metastatic polyp 
4 cm. in diameter. Histology was similar to 
the original left renal carcinoma. Part of 
the polyp was necrotic and the mucosa 
overlying numerous thin-walled inflamma- 
tory blood vessels was ulcerated. Regional 
lymph nodes and resected muscle were 
free of tumor but involved in an inflam- 
matory process. After hospital discharge on 
the 30th postoperative day, barium enema 
demonstrated a healed anastomosis. Post- 
operative radiotherapy, 4,000 rad, was 
given through anterior and posterior portals 
covering para-aortic nodes and the left ab- 
domen. In 1960, a 2 cm. encapsulated mass 
of renal cell carcinoma in the left pectoralis 
major muscle was excised. Skull and chest 
x-rays were normal. Three thousand rad of 
cobalt therapy were delivered to the left 
axilla. In 1962, chest x-rays revealed two 
pulmonary metastases, one near the left 
hilum and one at the right base, each about 
2 cm. in diameter. In 1963 a chest x-ray 
demonstrated that the pulmonary lesions 
had enlarged. In 1964, prompted by rapid 
enlargement, the left pulmonary mass, now 
6 cm. in diameter and localized to the lower 
lobe, was excised by wedge resection. The 
right tumor mass was 3 cm. in diameter 
and there was no evidence of other systemic 
disease. A wedge resection of the right 
lower lobe was performed. In 1966, 11 years 
postnephrectomy and eight years after re- 
moval of the first manifestation of recurrent 
tumor as colonic bleeding, multiple cere- 
bral and vertebral metastases were demon- 
strated, and she soon expired. 


Comment:—Contiguous pathology be- 
tween kidney and alimentary tract was dis- 
cussed by Arthur and Morris.” With trauma 
and inflammatory processes including 


Heymann and Vieta—Recurrent Renal Carcinoma 


583 


parasites, tuberculosis, nephrolithiasis and 
pyelonephritis, fistulas develop between the 
renal collecting system and bowel lumen. 
These occur along the alimentary tract from 
stomach to rectum. Arthur and Morris state 
that malignant connection between kidney 
and gut is probably preceded by an inflam- 
matory fistula. They describe a tumor 
fistula containing squamous cell carcinoma. 
Renal-enteric connections can also occur as 
solid structures in which case the clinical 
manifestation is different and unrelated to 
the passage of urine into the gastrointestinal 
tract. Kaufman's!? collective review of con- 
current lesions of colon and kidney defined 
the main etiologic categories as traumatic 
and inflammatory. Rarely neoplasm is the 
cause and "the colon is nearly always the 
organ in which cancer affecting both origi- 
nates. The three cases presented here 
represent renal tumor invasion of juxta- 
posed intestine which is reflected by bleed- 
ing. An inflammatory process may also ac- 
company the tumor and hence either neo- 
plastic or primary inflammatory disease 
may be associated with fever. 


Case 2:—M. P. M., a 56-year old 
woman, was admitted 30 December 1961, 
with a four-day history of epigastric cramps 
and loose tarry stools and weight loss for 
three months. She used aspirin for arthritis. 
Six months previously, a right nephrectomy 
had been performed for renal cell carci- 
noma. An 8 cm. clear cell tumor of the 
lower pole of the right kidney, which had 
not penetrated the capsule, had invaded 
the main renal vein. Admission examination 
revealed pallor and no fever. Blood pressure 
was 130/90 and pulse 112. There was 
moderate epigastric tenderness. Hematocrit 
was 17%; hemoglobin, 6.5 gm.%. A chest 
xray showed bilateral metastatic disease. 
Because of continued bleeding she received 
2.500 cc. of whole blood. Liver tests, co- 
agulation studies and electrolytes were 
normal. Bleeding ceased; temperature was 
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38.5-39.5? C; hemoglobin, 11.4 mg.% and 
white blood count, 17,550/cu. mm., associ- 
ated with epigastric pain and cramps. Sig- 
moidoscopy was normal. Barium enema 
showed some diverticula of the sigmoid 
colon and possibly several oval-shaped fill- 
ing defects in the cecum. A stool culture 
grew out Staphylococcus aureus (coagulase 
positive), and Oxycillin was begun. Colonic 
bleeding with hypotension recurred requir- 
ing 2,000 cc. more whole blood. Operation 
was recommended with Case 1 in mind, 
which at this time had survived for three 
years postoperatively. On 27 January lapa- 
rotomy revealed extensive tumor in the 
right renal bed extending into the adjacent 
colon. Cecal and retroperitoneal tumor 
were resected en bloc. The ileocecal valve 
was distorted by hemorrhagic tumor. His- 
tologically this secondary renal carcinoma 
invaded from retroperitoneum through 
muscularis to the overlying mucosa. The 
postoperative course was smooth and the 
patient was discharged. But she soon ex- 
pired at home due to rapidly advancing 
pulmonary metastases. 


Comment:—Involvement of the right 
colon by recurrent tumor six months post- 
nephrectomy here presents a confusing pic- 
ture of gastrointestinal bleeding and fever 
suggesting both peptic ulcer disease and 
enterocolitis. The presence of diverticula, 
common in the age group of patients with 
renal carcinoma, may also confuse the 
clinical impression. The hemorrhagic prob- 
lem may be expeditiously controlled by 
surgical extirpation of involved tumor and 
intestine. 


Case 3:—]. D., a 64 year old white man 
was admitted on 5 May 1969, with syncope. 
Right nephrectomy had been performed 
for hypernephroma in 1961. He was well 
until six months previously when intestinal 
bleeding required laparotomy which re- 
vealed unresectable metastatic tumor ob- 
structing the duodenum. Gastroenterostomy 
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and vagotomy were performed elsewhere. 
On this admission he complained of weak- 
ness, dizziness, anorexia and 4.5 kg. weight 
loss in four months with no abdominal 
pain or vomiting. Positive findings included 
temperature of 38% C and a large, multi- 
nodular, right upper abdominal mass. 
Hematocrit was 23%; hemoglobin, 7.4 
gm.%; BUN, 65 mg.%. Continued bleeding 
required 2,500 cc. whole blood transfusion 
and prompted laparotomy. Clear cell carci- 
noma had invaded the duodenal sweep, the 
head of the pancreas, the stump of the right 
renal artery and the celiac axis. The lumen 
of the duodenum contained a friable fun- 
gating tumor mass, actively hemorrhaging 
and invading across the posterior and 
medial duodenal wall. Ligature of the pan- 
creaticoduodenal arcade controlled hemor- 
rhage. Hemigastrectomy, duodenectomy, 
choledochojejunostomy and pancreatic duct 
ligation were done. A 6 cm. mass of free 
tumor was extracted from the jejunum. 
Five thousand cubic centimeters of whole 
blood transfusion were required during sur- 
gery. Postoperatively he initially improved 
but ultimately succumbed to gram negative 
pneumonia in the third postoperative week. 


Comment:—The third case exemplifies 
a delayed recurrence manifest as recurrent 
duodenal hemorrhage. The friable nature 
of renal cell carcinoma and invasion of the 
pancreaticoduodenal arcade was demon- 
strated as the cause of hemorrhage. Free 
tumor, capable of obstruction, was extracted 
from the jejunum. The patient expired 
three weeks after surgery. Had gram nega- 
tive sepsis not occurred, longer palliation 
might have been obtained. 
Dept. of Surg. 
Lenox Hill Hosp. 
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Entrapment of Snare Loop During Polypectomy 


A RECURRING PROBLEM 
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Electrosurgical removal of gastrointesti- 
nal polyps through the modern fiberoptic 
endoscopes has become an established pro- 
cedure. The associated morbidity and mor- 
tality is generally appreciated as also is 
the fact that its incidence varies inversely 
with the degree of skill and experience of 
the endoscopist. In addition, however, the 
occurrence of complications is predicated 
upon the anatomic characteristics and loca- 
tion of the lesion to be resected and also 
upon the capabilities and safety of the in- 
struments and of the electrosurgical appli- 
ances which are employed. The former 
factor must be coped with, since it is not 
available to alteration. The latter, however, 
can be modified; defects or deficiencies 
which are experienced during their use may 
be expounded and may be corrected. 


We are reporting a complication en- 
countered during electrosurgical removal of 
a polvp from the sigmoid colon, using a 
noose-type wire snare. 


REPORT OF CASE 


A 68-year old white male, with com- 
pensated arteriosclerotic heart disease, un- 
derwent colonoscopy because of the demon- 
stration of a polyp in the sigmoid colon by 
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barium enema examination and because a 
small (0.7 mm.) rectal polyp was dis- 
covered during sigmoidoscopy. The 180 
cm. ACMI Double-channel Colonoscope 
(Model #F9A), wire snare-cautery, and 
electrosurgical unit (Pneumotome®) were 
used for the procedure. 


After overcoming resistance in the sig- 
moid colon which necessitated using the 
“alpha maneuver’, total colonoscopy to the 
cecum was achieved with ease and was 
documented radiographically by a film ob- 


tained with a portable unit. 


During withdrawal of the instrument, 
the mucosa presented a normal appearance 
throughout the extent of the colon. In the 
region of the mid sigmoid, at approximate- 
ly 40-45 cm. from the anal margin, a bi- 
lobed, pedunculated polyp was encoun- 
tered. It was estimated to measure 1.5 cm. 
in diameter and corresponded, in location, 
to the one which had been demonstrated 
by barium-contrast radiography (Fig. 1). 
The polyp was located in an awkward po- 
sition, lying just beyond and above, a prom- 
inent and persistent, sickle-shaped mucosal 
fold. The patient was rotated into various 
positions in order to find the one which 
provided the best exposure for approaching 
the lesion. In spite of this, however, only 
a portion of the polyp could be seen, pre- 
senting, as the rising sun over the horizon, 
a hemispherical mass behind the fold previ- 
ously described. 
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Fig, 


1 -Barium enema demonstrating polyp in the 
sigmoid colon. 


Moderate difficulty was encountered in 
maneuvering the loop of the wire snare 
into position to obtain the polvp. The loop 
was apposed to its presenting aspect and 
then was drawn over the hidden portion 
of the mass by forcefully flexing the tip of 
the colonoscope against the fold which ob- 
structed full view of the lesion. This suc- 
ceeded in producing a “red-out”, totally ob- 
scuring the field of vision and the fact that 
the polyp indeed had been obtained had 
to be established “blindly” by the sense of 
teel transmitted by the handle of the snare 
as the loop was gently closed. It then be- 
came possible to drag the entire polyp into 
view by flexing the tip of the colonoscope 
with the protruding snare in the opposite 
direction. This revealed that only half of 
the bilobed polyp had been ensnared. 
Rather than attempt to reposition the wire 
loop to place it closer to the pedicle, it was 
elected to resect the snared portion. This 
was readily accomplished and the excised 
segment was permitted to drop free into 
the lumen in anticipation of resection of 
the remainder of the polyp, when both seg- 
ments could be retrieved. 


Dagradi, et al—Entrapment of Snare Loop During Poylpectomy 


It was possible, once again, to ensnare 
the lesion “blindly” as before. Unfortunate. 
lv, in the process, the colonoscope slipped 
away, distally from the lesion, a distance 
of several centimeters. We now were con- 
fronted by the predicament of having the 
snare secured to the polyp but being un- 
able to visualize the area. Much time and 
patience was expended in attempting to ad- 
vance the tip of the colonoscope, using 
the snare sheath as a guide to bring the 
polvp into view in order that it might be 
transected. This proved to be impossible. ; 
similar impasse was experienced in attempts 
to disengage the snare loop from the polyp; 
pushing or pulling on the snare with the 
loop fully opened served only to displace 
the polyp and to exert a pull on the wall of 
the colon, occasioning complaints by the 
patient of pain and nausea. 


We were reluctant to attempt to sever 
the lesion blindly with the electrosurgical 
current. Instead, it was elected to extract 
the colonoscope from the patient, over the 
snare, leaving the latter in place. This was 
accomplished and the loop of the snare now 
remained trapped around the polyp (Fig. 2), 
while its proximal end and operating han- 
dle protruded from the channel of the 
colonoscope which now lay entirely outside 
of the patient. Traction was again exerted 
on the snare with the loop fully opened 
but it did not release from the poly p. Since 
the tedious efforts described required the 
insufflation of a large quantity of air into 
the patient’s colon, causing him discomfort. 
a rectal tube was introduced and left in po- 
sition for a period of 15 minutes. This per- 
mitted escape of the accumulated air and 
concomitant deflation of the patients ab- 
doinen. 


The 105 cm. ACMI Colonoscope 
(Model FO 9000 PL) was then introduced 
into the rectum and, under direct view, 
was advanced, parallel to the snare. Once 


588 





Fig. 2—Flat plate abdomen demonstrating entrap- 
ment of the snare around the polyp pedi- 
cle (colonoscope removed). 


again, impedence was encountered in the 
sigmoid colon, just below the polyp. This 
time the “alpha maneuver” alone did not 
succeed to overcome the problem and 0.5 
mg. of Glucagon was required to be ad- 
ministered intravenously as well. The 
colonoscope then could be advanced easily 
and, after traversing just a few centimeters, 
the level of the polyp was reached. Mild 
traction was now exerted on the wire snare 
and its loop was visualized, establishing 
that it did indeed encircle the pedicle 
of the remaining portion of the polyp. 
The segment of colon was then distended 
with COs, the loop of the snare tightened 
and the pedicle of the polyp was transected 
successfully under direct view by applica- 
tion of electrosurgical current. The snare, 
now freed, was withdrawn and removed 
from the patient. The specimen was secured 
by suction to the tip of the colonoscope and 
retrieved by withdrawing the instrument. 
The colonoscope was then introduced again 
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and was advanced to the splenic flexure in 
an effort to retrieve the first segment of 
polyp which had been excised. Despite, 
however, a very careful search, this could 
not be found in the colon, or in the con- 
tents of the bottle containing the suction 
fluid. Microscopic examination of the polyp 
and pedicle demonstrated the lesion to be a 
benign adenoma. 


COMMENT 


The experience which has been de- 
scribed, in which, following successful 
placement of a wire-lcop snare over a ped- 
unculated polvp, it becomes impossible to 
disengage the snare when the necessity 
arises, is a periodically recurring one. It 
poses a distinct hazard to the patient, 
causes him unnecessary discomfort, pro- 
longs the procedure of polypectomy and is 
distressing to the endoscopist. A similar oc- 
currence has been reported in which sur- 
gical operation was required in order to re- 
lease a noose-type snare from a polyp in 
the cecum, about which it had become 
entrapped.' In that case, the polyp pedicle 
could not be transected by the electro- 
surgical current which was applied. It was 
surmised that the failure derived from the 
thickness of the pedicle and that the wire 
had become fused to it as a result of the 
heat generated during application of the 
electrosurgical current. 


In the present case, the tip of the 
colonoscope accidentally became displaced 
distally from the ensnared polyp and sub- 
sequently could not be advanced into posi- 
tion again to visualize it. Since the lesion 
could not be seen, an electrosurgical cur- 
rent was not applied. Unfortunately, it was 
impossible to disengage the snare from the 
lesion, complicating and prolonging the 
polypectomy procedure. Similar entrapment 
has been experienced during polypectomy 
in other instances. In these cases, however, 
it was possible, with varying degrees of 
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difficulty, to remove the snare from the 
polyps when, for various reasons, it became 
necessary to do so and to reposition it. 


Electrosurgical accessories must be en- 
dowed with a fail-safe design, permitting 
their easy removal from a lesion when de- 
sired. This feature is lacking at times in 
the nonrotating, noose-type snare-cautery 
device but is inherent in the home-made 
ones. In these, the snare loop is formed by 
a continuous wire which enters and exits 
from the proximal end of the insulating 
sheath; its removal from a polyp stalk can 
be accomplished simply by applying gentle 
traction to one of the segments of the wire 
which protrude from the proximal end. We 
do not have experience in the use of the 
noose-type snare which can be rotated as 
desired. It is possible that this type may be 
capable of being removed from the pedicle 
of a polyp if the need should arise. 


The reported case indicates still an- 
other recurring problem—that of retrieving 
all specimens of tissue which has been re- 
sected. This becomes especially important 
when multiple large polyps are excised. The 
ability to extricate a maximum of only two 
such lesions at a time (if a double-channel 
instrument is used), requiring removal and 
reintroduction of the colonoscope, if more 
lesions are to be excised, is not only uncom- 


Dagradi, et al-Entrapment of Snare Loop During Poylpectomy 


589 


fortable but is also dangerous to the pa- 
tient. Furthermore, loss of a specimen 
which may contain an invasive malignancy. 
may deprive the patient of the opportunity 
to obtain more definitive treatment and 
thus may eventuate in a fatal outcome. 


CONCLUSION 


We have described an unfortunate ex- 
perience occurring during colonoscopic 
polypectomy with a noose-type electrosur- 
gical snare. The need for developing instru- 
ments possessing fail-safe features is em- 
phasized as is also the need to develop a 
technic which will permit retrieval of all 
tissue which is resected, especially when 
multiple specimens are involved. 
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A patient with recurrent episodes of consciousness disturbance following 
partial gastrectomy is presented. Angiographic examination revealed a great 
portasystemic shunt, which probably developed following the postoperative 
splenic vein thrombosis. This is suspected a rare cause of the condition. 


In chronic liver disease, recurrent encephalopathy which is caused by 
portasystemic shunt is well known as one of the most frequent complications. 
It is very uncommon in adults, however, when the liver is not concerned in the 
shunt formation. In the present paper the authors report an unusual case of 
recurrent consciousness confusion which is due to the great portasystemic shunt 
probably caused by postgastrectomy splenic vein thrombos:s. 


CASE REPORT 


A 54-year old man was first admitted 
to ¿he hospital in May, 1976, because of 
poor appetite of eight months” duration. 
He had had partial gastrectomy for gastric 
ulcer at age 51 and had been treated by 
his home doctor for liver disease about 
two years prior to admission. 


On the first admission, he was alert and 
cooperative. The liver and the spleen were 
not palpable and ascites was not detected. 
Serum glutamic oxaloacetic transaminase 
(SGOT) and serum glutamic pyruvic trans- 
aminase (SGPT) were moderately elevated. 
Indocyanine green (ICG) retention was 
31% at 15 minutes. Histological findings of 
the percutaneous liver biopsy specimen 
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showed chronic persistent hepatitis with in- 
flammatory cell infiltration in the portal 
triad and many spotty necroses in the 
parenchyma. Fibrosis in the portal area was 
not detectable. 


In June, 1976, the first episode of con- 
sciousness disturbance appeared. He was 
observed to be confused and disoriented 
but next afternoon, he became conscious 
and responded normally to questions and 
commands. Ten days after this episode, 
flapping tremor appeared. The deep tendon 
reflexes were hyperactive. Pathological re- 
fiexes of the extremities and pseudoclonus 
were noted. Next morning, disorientation 
appeared. Blood ammonia level was ele- 
vated to 353 mcg./100 ml. and an electro- 
encephalogram revealed a triphasic wave. 
The neuropsychiatric symptoms spontane- 


ously disappeared after three days. 
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Fig. l—Venous phase of the superior mesenteric 
arteriogram: a large abnormal vessel (large 
arrows), being emptied by the superior 
mesenteric vein, is revealed diverging from 
the portal vein (small arrows). 


About two months following the first 
biopsy, a repeat liver biopsy was done 
under peritoneoscopic observation. The sur- 
face of the liver was grossly even and re- 
generating nodules were not visualized. 
Parenchymal cell destruction was not as sig- 
nificant as in July, 1976 and he was dis- 
charged. 


About six months later, he was rehos- 
pitalized because of another episode of 
consciousness disturbance. On examination, 
he was stuporous and his face was edema- 
tous. No physical signs of chronic liver dis- 
(ase were seen. Tendon reflexes of the ex- 
tremities were exaggerated but no patho- 
logical reflexes were noted. Flapping 
tremor, patellar and ankle clonus were 
elicited. 


Laboratorv studies on the second ad- 
mission revealed red cell count, 4.36 mil- 
lion; hemoglobin, 13.6 gm./100 ml; white 
blood cell count, 5,500; platelets, 108,000, 
Erythroeyte sedimentation rate was 13 
mm./hour. Fibrinogen was 190 mg. /100 ml. 
Serum protein was 7.8 gm./100 ml. Serum 
alkaline phosphatase (ALP), 59 LU; 
SGOT, 41 LU.; SGPT, 31 LU.; lactic dehy- 
drogenase, 129 LU.; glutamyl transpepti- 
dase, 14 LU./and choline esterase was 3.0 
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Fig. 2—Venous phase of a celiac injection: appear- 
ance of the same abnormal vessel (large 
arrows) as shown in Figure 1. The splenic 


vein obstruction. (small arrows) at about 
5 cm. proximal to the splenic hilus and no 
visualization of the portal vein. 


I.U./ml. ICG retention was 36.0% at 15 
and blood ammonia 233 
mcg./100 ml. Hepatitis B surface antigen 
was negative and the antibody was positive. 
The serum electrolvtes were normal and 
renal function test within 
limits. The electrocardiogram was not re- 
markable. The radiograph of the chest 
showed no abnormal shadow. Examination 
of the gastrointestinal tract by an oral 
procedure confirmed the previous gastrecto- 
mv (Billroth 1). Esophageal varices were 
not seen on endoscopy. 


minutes Was 


was normal 


Soon after admission, colonic lavage 
with worm water was repeated four times 
every half hour. Blood ammonia levels were 


gradually normalized and next day, con- 
sciousness returned to normal, 


For about two weeks after this episode 
he had been well. On the morning of 4 Feb- 
ruary he seemed to be drowsy again and 
fell into unconsciousness. Colonic lavage 
and lactulose enema were repeated for a 
few days with administration of L-dopa and 
arginine glutamate. With this regimen he 
recovered three days later, 


Electroencephalogram, taken in three 
out of five episodes, showed a typical tri- 





of the abnormal vessel 


Fig. 3—Demonstration 
(arrows): 
A. Injection of contrast media through the 
catheter inserted into the inferior vena 
cava via the left renal vein. 
B. Operative angiogram showing contrast 
media flowing back to the splenic vein 


(SV) and the inferior mesenteric vein 


(IMV). 


phasic wave which was slightly abnormal 
with slow activity mingling even in the re- 
covered period. Blood ammonia levels 
seemed to fluctuate grossly parallel with 
the clinical features. Other laboratory data 
seemed to have no relation to the episode 
of consciousness disturbance. 


Histological findings of the liver were 
not’ severe enough to produce a portasys- 
temic shunt. An angiographic examination 
was done to examine the possibility of 
extrahepatic shunt formation. The contrast 
medium, injected via the superior mesen- 
teric vein, delineated the abnormal vessel 
which communicated with the splenic and 
the left renal vein (Figs. 1, 2 and 3). From 
these angiographic findings, it was sug- 
gested that the blood stream from both the 
superior mesenteric and the splenic vein 
flowed into the systemic circulation via the 
left renal vein and caused encephalopathy. 


On 11 March 1977 laparotomy dis- 
closed the obstruction of the splenic vein 
(Fig. 3) and shunt closure, combined with 
splenectomy was done. 
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Collateral 


Fig. 4—Schematic representation of the porta- 
systemic shunting. SV: splenic vein, 
RV: renal vein, PV: portal vein, SMV: 
superior mesenteric vein, IMV: inferior 
mesenteric vein, IVC: inferior vena cava, 
L: liver, S: spleen, K:kidney. Arrows show 
the direction of the blood flow. 


Angiography, 17 days after shunt clos- 
ure, confirmed the disappearance of the 
large abnormal vessel. The portal vein was 
dilated about 1.5 times in diameter com- 
pared to preoperation and the liver was en- 
larged. Laboratory data were improved; 
SGOT, SGPT and ALP were only slightly 
abnormal. Blood ammonia level was nor- 
malized and the electroencephalogram 
was entirely normal. 


Based on these findings we assumed 
that portasystemic collateral was formed 
among the superior and inferior mesenteric 
vein, the splenic vein and the left renal 
vein (Fig. 4). 


COMMENT 


In chronic liver disease, especially liver 
cirrhosis, it has been well known that re- 
current encephalopathy may occur because 
of portasystemic shunting.’ The liver injury 
in our case was not so advanced, however, 
as to develop a portasystemic shunting. 


The reports of recurrent encephalo- 


pathy, caused by extrahepatic portal ob- 
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struction in the absence of appreciable 
liver disease, is extremely rare in adults. 


Extrahepatic obstruction of the portal 
venous system is most often the result of 
venous thrombosis,? which was predisposed 
by the abdominal trauma, peritonitis, ob- 
structive carcinomatous lymph nodes, 
chronic pancreatitis, pylephlebitis, neonatal 
umbilical sepsis? and postoperative changes 
in coagulation. The most usual presenta- 
tion for the patients with portal venous 
obstruction is sudden, unexpected and often 
massive gastrointestinal bleeding; recurrent 
encephalopathy has not been described. 
Only one case has been reported by Chowd- 
hury and Finestone? which had recurrent 
episodes of encephalopathy without bleed- 
ing, following a jejunoileal by-pass oper- 
ation. In their case no evidence of chronic 
liver disease was found and the occlusion 
of the portal vein and its tributaries, with 
consequent development of extensive col- 
lateral circulation was demonstrated by 
angiography. From these findings they con- 
cluded that the previous abdominal surgery 
was responsible for the formation of col- 
lateral resulting in encephalopathy. 


In our case, there was no obvious 
cause to produce a splenic vein obstruction 
except the preceding gastrectomy. There- 
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fore we consider that the portasystemic 
shunt probably occurred because of the 
postoperative splenic vein thrombosis. 
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Squamous cell carcinoma of the stomach is a rare, unusual lesion which 
tends to occur at a somewhat earlier age than adenocarcinoma. Grossly and 
radiologically the tumor is indistinguishable from adenocarcinoma and may in- 
volve any portion of the stomach. “Although the pathogenesis of this lesion re- 


mains unclear, most authors favor the “metaplastic theory” 


for the development 


of the tumor. In this case it is felt that the tumor probably arose from gastric 
squamous mucosa present congenitally in the lesser curvature. 


Pure squamous cell carcinoma of the 
stomach is extremely rare even though gas- 
tric carcinoma remains one of the common- 
est adult gastrointestinal malignancies, Only 
39 cases of this entity have been reported 
in the world literature.'* The pathogenesis 
of this unusual tumor remains uncertain. 


CaAsE REPORT 


The patient was a 55-year old well de- 
veloped Trinidad-born black woman who 
was admitted to Kings County Hospital 
with a history of postprandial mid epigas- 
tric pain and vomiting. Her pain had been 
alleviated somewhat by anticholinergics. 
Over the course of the preceding year the 
patient had shown a significant weight loss 
of 4.5 kg. On physical examination she 
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appeared slightly emaciated, her abdomen 
was flat and soft with mid epigastric ten- 
derness to deep palpation. No mass was 
palpable. Hepatomegaly was not noted. 
The laboratory studies showed a hemato- 
crit of 341%; hemoglobin, 11.8 mg.%; 
WBC, 7,700/cu. mm. with a normal differ- 
ential; the remainder of the laboratory tests 
were unremarkable. An upper gastrointesti- 
nal series demonstrated an extensive tumor 
involving the lesser curvature of the 
stomach from just below the fundus to the 
antrum. There was both nodularity and 
rigidity of the involved portion of the 
stomach. Barium was seen to penetrate 
crevices within the tumor mass (Fig. 1). At 
gastroscopy several superficial ulcers were 
visualized at the gastroesophageal junction. 
When the gastroscope was passed into the 
cardia some resistance was felt and a large, 
fungating, friable and ulcerated lesion, 
which involved the entire lesser curve of 
the stomach up to the distal antrum was 
encountered. The duodenum was normal. 
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Fig. 1-Barium meal: Extension tumor nodularitv 
and ulceration are evident along the lesser 
curvature of the stomach. 


Multiple biopsies taken from the lesion and 


gastric washings were sent for cytology, 
The biopsy indicated the presence of an 
invasive well differentiated squamous cell 
carcinoma devoid of any glandular differ- 
entiation. Malignant squamous cells were 
also identified in the gastric washings. 


At laparotomy the presence of an ex- 
tensive tumor of the gastric lesser curvature 
was corroborated. Frozen sections con- 
firmed that the tumor was a squamous cel] 
carcinoma. The liver appeared free of 
metastatic tumor. A total gastrectomy to- 
gether with a partial pan createctomy and 
splenectomy were performed. 


PATHOLOGY 


The main specimen (Fig. 2) consisted 
of a stomach with attached distal esopha- 
gus and pyloric stump. A large nodular 
and ulcerated tumor mass measuring 
10 X 62 cm. occupied the entire lesser 
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Fig. 2—Gross appearance of the resected specimen 
(specimen open along the greater curva- 
ture), Note the large, fungating, ulcer- 
ated tumor mass (arrows) present on the 
lesser curvature and extending to the 
antrum (A), The gastric mucosa proximal 
to the tumor (and distal to the esopha- 
gus) is white and shiny (S), 


curvature and extended to the pvloric an- 
trum. The central portion of the neoplasm 
was ulcerated and showed a necrotic base. 
On section the tumor was soft, pink-gray 
in color and with well defined borders. The 
entire thickeness of the gastric wall was in- 
volved by the tumor which had infiltrated 
into the peri gastric fat. The remainder of 
the gastric mucosa appeared grosslv normal 
except the region between the esophageal 
margin and the neoplasm on the lesser 
curvature which was smooth and had a 
shinv, white appearance resembling normal 
esophageal mucosa. 


Microscopically this area was found 
to be squamous mucosa devoid of any 
dysplastic or in situ malignant changes, 
Careful examination showed only a few 
glands beneath the squamous epithelium, 
These glands were not clearly identifiable 
as mucous in character (as in the normal 
lower esophagus) nor gastric in type 
(neither parietal nor zymogenic chief cells 
were identified). There was an abrupt 
change between squamous mucosa lining 
the proximal stomach and the adjacent 
neoplasm ( Fig. 3). 







24 a. 


—Area showing the abrupt change from the 
gastric squamous epithelium (left) to 
the normal gastric mucosa (right). Marked 
inflammation is present in the mucosa 
(Hematoxylin and eosin, original magnifi- 
cation x63). 


CHEN SS E olo, RES 


Fig. : 


The tumor was a well differentiated 
squamous cell carcinoma with frequent 
keratin pearl formation. Intercellular 
bridges and keratinization were often prom- 
inent features (Fig. 4). Some areas of the 
neoplasm showed clusters of cells which 
were less well differentiated and exhibited 
marked pleomorphism and frequent mi- 
toses. The intervening stroma was edema- 
tous and myxoid in appearance, There 
was no evidence of glandular differenti- 
ation in the tumor, thus eliminating the 
possibility that the neoplasm was an adeno- 
squamous carcinoma (the tumor was also 
examined for this purpose by electron mi- 
croscopy). Severe chronic inflammatory 
changes were noted throughout the stomach 
together with areas of focal mucosal 
atrophy. The esophageal and pyloric resec- 
tion margins were free of tumor involve- 
ment. Thirty lymph nodes were examined 
and showed no evidence of metastasis. 


COMMENT 


The lesion described was unquestion- 
ably a pure squamous cell carcinoma. 
There has been no evidence of a similar 
tumor elsewhere in the patient including 
the esophagus in five months of follow-up, 
consequently eliminating the unlikely pos- 
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4.-Castric squamous mucosa (arrowheads) 
and adjacent invasive squamous cell car- 
cinoma (right) in an area with marked 


Fig. 


inflammatory background ( Hematoxylin 
and eosin, original magnification x25). In- 
set: High power view of cluster of inva- 
sive tumor cells showing early keratin pearl 
formation (Hematoxylin and eosin, original 
magnification x250). 


sibility that the tumor could have been 
metastatic to, and not primary from, the 
stomach. The tumor arose in an area lined 
by squamous mucosa which was continu- 
ous with that of the esophagus but located 
well within the stomach. For all the afore- 
mentioned reasons the tumor fulfills the 
criteria of pure squamous cell carcinoma 
of the stomach. 


The pathogenesis of this neoplasm re- 
mains obscure and controversial. Several 
possible mechanisms have been postulated 
to explain its occurrence and location. The 
neoplasm could arise from pre-existing gas- 
tric squamous mucosa present con genitally 
either as isolated foci or in continuity with 
that of the esophagus. These congenital 
anomalies are rare, In addition, the pres- 
ence of gastric squamous mucosa can repre- 
sent an acquired phenomenon which may 
be due to down-growth of esophageal 
mucosa as may ensue in cases of chem- 
ical esophagogastric injury. It may also 
be due to local squamous metaplasia as 
Boswell and Helwig! and others"? have 
demonstrated in the vicinity or margins of 
gastric peptic ulcers and in gastric tuber- 
culosis. Furthermore, Fütterer!? has pro- 
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duced experimental evidence that gastric 
squamous metaplasia can be induced by ar- 
tificially delaying the healing of gastric 
mucosal lesions. Other authors!!-14 have 
tried to induce the development of squa- 
mous metaplasia in the stomach of lab- 
oratory animals by means of dietary 
changes. They, however, were only able 
to demonstrate ulcerative and subsequent 
proliferative mucosal changes of nonmeta- 
plastic nature. 


Wood" suggested that gastric squa- 
mous cell carcinoma could arise directly 
from stimulated undifferentiated — basal 
epithelial cells without an intervening stage 
of squamous metaplasia. In support of his 
theory he cited experimental work by 
Stewart and Lorenz!* 17 who demonstrated 
the occurrence of a variety of neoplasms, 
including squamous cell carcinoma and 
adenoacanthoma subsequent to the injec- 
tion of methylcholanthrene into the gastric 
wall of mice without evidence of meta- 
plastic change. 


A recent theory to explain the develop- 
ment of gastric squamous cell carcinoma 
has been suggested by Straus, et al.? These 
authors state that since they know of one 
case of tibial adamantinoma!* which ap- 
pears to have had demonstrable origin in 
vascular endothelium, and the latter is a 
variety of simple squamous epithelium,!?: 20 
the endothelium of gastric vessels could give 
rise to squamous cell carcinoma. Among 
other objections to this theory is the fact 
that there is no known instance of a meta- 
plastic or hyperplastic vascular endothelium 
showing keratinization, as all gastric squa- 
mous carcinomas do. 


It is most likely this neoplasm arose 
from the pre-existing gastric squamous 
mucosa. A stage of local dysplasia, subse- 
quently overrun by the neoplasm probably 
preceded the development of the invasive 
tumor, This gastric squamous mucosa was 
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likely present on a congenital basis and 
not an acquired development following 
local injury, as has been recorded with 
acid or lye burns. In the latter instance a 
degree of scarring beneath the squamous 
lining and an associated history would have 
been expected. Unfortunately, it was not 
possible to ascertain whether the glands 
found beneath the gastric squamous were 
of gastric or esophageal origin. 


Our review of the literature shows 
that squamous cell carcinoma of the 
stomach occurs in a somewhat younger age 
group than adenocarcinoma! and that male 
preponderance is far greater in the ratio 
5:17 


The radiological appearances of the 
lesion are protean. The tumor may present 
in any segment of the stomach from the 
fundus to the antrum with the pylorus the 
most commonly involved area. Nodular, 
ulcerating, scirrhous and stenosing lesions 
have all been described.'? 21 There is no 
clear cut way of differentiating squamous 
cell carcinoma from adenocarcinoma of the 
stomach on the basis of radiological find- 
ings alone. Some reported cases of gastric 
squamous cell carcinoma have displayed a 
lesser tendency to local spread as well" as 
metastasis? and Parks?' reported a patient 
with a seven year postoperative survival. 
Boswell and Helwig's series, however, 
shows that all of their 12 patients died 
within seven months of surgery from local 
and distant metastases. 


1221 Mowry St. 
Old Forge, PA 18518 


REFERENCES 


l. Boswell JT, Helwig EB: Squamous cell 
carcinoma and adenocanthoma of the stomach. 
Cancer 18:181-192, 1965. 

2. Altshuler JH, Shaka JA: Squamous cell car- 
cinoma of the stomach. Cancer 19:831-838, 
1966. 

3. Straus R, Heschel S, Fortmann DJ: Primary 
adenosquamous carcinoma of the stomach. 
Cancer 24:985-995, 1969. 


598 


10. 


11. 


12. 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


Eaton H, Tennekoon GE: Squamous carci- 
noma of the stomach following corrosive acid 
burns. Br J Surg 59:382-387, 1972. 

Oberling C, Wolf M: Sur un cas de pithelioma 
polymorphe (glandulaire, epidermoide et 
myxoide) due pylore. Bul Ass Franc Cancer 
16:68-78, 1927. 

Singer HA: Leukoplakia of the stomach. 
Arch Pathol 9:676-682, 1930. 

Watson GW, Flint JER, Stewart MJ: Hyper- 
plastic tuberculosis of the stomach causing 
hour-glass deformity, with complete squamous 
metaplasia of the upper loculus. Br J Surg 
24:333-340, 1936. 

Sailor S: Diffuse metaplastic gastritis in a 
patient with prolonged cachexia and macrocy- 
tic anemia. Arch Pathol 35:730-743, 1943. 
Hermann A: Zur Frage der Epithelmeta- 
plasie. Wien Klin Wochenschr 24:168-169, 
1911. 

Fiitterer G: Experimentally produced genuine 
epithelial metaplasia in the stomach, and the 
relations of epithelial metaplasia to carcinoma, 
as demonstrated by cases reported in the liter- 
ature. JAMA 43:1129-1140, 1904. 

Howes EL, Vivier PJ: The relation of diet to 
the occurrence of gastric lesions in the rat. 
Am J Pathol 12:689-703, 1936. 

Wolbach SB, Howe PR: Tissue changes fol- 
lowing deprivation of fat soluble A vitamin. 
J Exp Med 42:753-778, 1925. 


13. 


14, 


17. 


18. 


20. 


. Parks 


Vol. 69, No. 5 


Brunschwig A, Rasmussen RA: The relation 
of diet to benign neoplasia (ulcero-papillomas) 
of the rats stomach. Cancer Res 1:371-378, 
1941. 

Morris HP, Lippincott SW: Production of 
gastric lesions in rats by fasting, parietal 
inanition, and deficiency of certain dietary 
constituents. J Nat Cancer Inst 2:459-477, 
1942. 


. Wood DA: Adenocanthoma of the pyloric 


end of the stomach, Arch Pathol 36:177-189, 
1943. 

Stewart HL, Lorenz EJ: Induction of adeno- 
carcinoma of the pyloric stomach in mice 
by methylcholanthrene. J Nat Cancer Inst 
2:193-196, 1941. 

Stewart HL, Lorenz EJ: Adenocarcinoma of 
the pyloric stomach and other gastric neo- 
plasms in the mice with carcinogenic hydro- 
carbors. J Nat Cancer Inst 3:175-189, 1942. 
Proceedings of the 34th Seminar of the 
American Society of Clinical Pathologists. 
Neoplasm of Bone. 18 October 1968, Miami 
Beach, FL. 

Ham AW: Histology, 6th Edition. Philadel- 
phia and Toronto, J. B. Lippincott Co., 1969, 
p. 172. 

Rhodin JAG: Histology. A Text and Atlas. Ox- 
ford, 1974, pp. 68-70. 

RE: Squamous neoplasm of the 
stomach. Am ] Roentgenol 101:447-449, 1967. 


American Journal Gyastroenterology 69:599- 60), 1978 


Copyright O 1978 by The Am. Coll. of Gastroenterology 


Clinical Vignette 


Vol. 69, No. 5 
Printed in the U.S.A. 


Occlusion of the Hepatic Veins by an Adrenal Carcinoma 


J. MICHAEL, M.B., M.R.C.P.* 


A. D. DESMOND, 


B. T. 


M.B., F.R.C.S.? 


JACKSON, M.S., F.R.C.S.i 


and 


R. P. H. THOMPSON, 


DUM; MRCP” 


London, England 


Occlusion of the main hepatic veins 
( Budd-Chiari syndrome) is most commonly 
due to thrombosis associated with disor- 
ders of blood coagulation. We report the 
details of a patient with the Budd-Chiari 
syndrome caused by obstruction of the 
hepatic veins by an adrenocortical carci- 
noma. 


Case REPORT 


A 30-year old housewife presented 
with a four-week history of progressive 
dyspnea, left hypochondrial pain and ab- 
dominal distention. She had developed sec- 
ondary amenorrhea 12 months previously 
but had never taken the contr aceptive pill. 


She was thin, dyspneic at rest and cya- 
nosed. There was diminished air entry at 
the base of both lungs. There was gross 
ascites and a tender liver was palpable 
below the costal margin, with a separate 
mass below the left costal margin. She was 
slightly hirsute with acne and atrophic 
breasts but normal external genitalia. 


Initial investigations revealed: serum 
alkaline phosphatase, 35 K.A. U./100 ml. 
(normal range 3-13); aspartate aminotrans- 
ferase, 125 LU./l. (0-50); normal serum 
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bilirubin and albumin levels and prothrom- 
bin time ratio. Chest x-ray showed normal 
lung fields with elevated diaphragms. There 
was severe arterial hypoxemia with hypo- 
capnia. A ventilation- -perfusion lung snap 
showed evidence of bilateral pulmonary 
emboli and she was therefore anticoagu- 
lated. A liver snap showed patchy, up- 
take of colloid by an enlarged liver but 
no splenomegaly. Intravenous urography 
showed a normal right kidney but 
there was a mass containing flecks of 
calcification compressing the left renal 
substance and distorting the pelvicaly- 
ceal system. Ureterograms confirmed the 
compressed calyces and a renal arterio- 
gram showed a large vascular mass tlis- 
placing the aorta and the splenic and left 
renal arteries. Urinary excretion of steroids 
were: 17-oxosteroids, 491 umol/day (nor- 
mal range 17-52 umol); 17-oxogenic ster- 
oids, 322 umol/day (14-55 umol); dehydro- 
epiandrosterone, 52 umol/day (< 5 umol) 
and free cortisol, 232 nmol/day (44-220 
nmol). Urinary vanylmandelic acid excre- 
tion was normal. 


At laparotomy ascites was confirmed 
and a very large vascular tumor was found 
in the region of the upper pole of the left 
kidney. The liver was grossly enlarged and 
engorged with blood. The left renal vein 
was distended and occluded by tumor 
which extended up the inferior vena cava 
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Fig. 1-Operative specimen illustrating the left 
kidney and adrenal tumor. 


beyond the hepatic vein ostia. The left 
kidney and suprarenal mass were removed. 
Postoperatively large quantities of ascites 
drained from the abdominal wound and 
the patient died on the fifth postoperative 
day. 


Examination of the operative specimen 
(Fig. 1) showed a primary adrenocortical 
carcinoma, 12 X 13 X 18 cm. and weigh- 
ing 2.3 kg, which was compressing but 
not invading, the renal substance. There 
was, however, extensive invasion of the 
renal and adrenal veins, Postmortem ex- 
amination revealed complete occlusion of 
the inferior vena cava by thrombus and 
tumor, occlusion of the hepatic veins with 
antemortem thrombus and intense hepatic 
venous congestion. There were multiple 
pulmonary emboli containing tumor and 
thrombus. The right adrenal gland was of 
normal size and showed lipid depletion in 
the zona fasciculata. 
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COMMENT 


Various malignant tumors have been 
reported to occlude the hepatic veins. ? 
including renal adenocarcinomata, primary 
and secondary hepatic carcinomata and 
leiomyosarcomas* but occlusion by primary 
adrenocortical carcinoma is rare** and has 
not previously been diagosed before death. 
Copinschi, et al,’ however, reported a 
patient in whom, several months after re- 
moval of a primary adrenal carcinoma, oc- 
clusion occurred when the tumor extended 
up the inferior vena cava. This tumor also 
caused virilization. In our patient the ab- 
sence of the clinical features of Cushing's 
syndrome and the normal right adrenal 
gland suggest that the tumor was secreting 
inactive precursors of cortisone in addition 
to androgens, 


We suggest that the rare development 
of the Budd-Chiari syndrome in a patient 
with a cushingoid appearance or viriliza- 
tion should raise the possibility of an under- 
lving adrenal tumor. 


R. P. H. T. 
St. Thomas Hosp. 
London, SE1 7EH, England 
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INTRODUCTION 


When nonspecific colitis involves the 
whole colon without skip areas or ileal dis- 
ease, the most likely diagnosis is ulcerative 
colitis, Crohn’s disease may occasionally 
present as acute universal colitis! but con- 
firmation of the diagnosis may be difficult 
except in instances where classical histologi- 
cal changes are noted at biopsy. The oc- 
currence of mucocutaneous lesions may, 
however, tilt the balance in favor of either 
entity even though some lesions may be 
common to both.” * In doubtful situations, 
biopsies may aid diagnosis, as exempli- 
fied by the case described. 


CASE REPORT 


A 34-year old black male presented 
with a six-day history of malaise, fever and 
watery diarrhea, 10-15 times, containing mu- 
cus but no blood. He had some lower ab- 
dominal pain aggravated by bowel move- 
ments. There was no history of recent con- 
junctivitis, myalgias, arthralgias, skin rash 
or travel outside the United States. 


Two years previously the patient had 
been admitted to this hospital because of 
hematochezia for a few days. Sigmoid- 
oscopy had shown nonbleeding external and 
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internal hemorrhoids. The mucosal surface 
appeared indurated with scattered ulcer- 
ations. Biopsy showed mononuclear cellular 
infiltration of the mucosa and submucosa 
and chronic ulcerations with areas of 
granulation tissue. Barium enema revealed 
mild serration and ulceration of the mucosa 
limited to the rectosigmoid area, The pa- 
tient was discharged with a presumptive 
diagnosis of nonspecific proctocolitis and 
treated with azulfidine. 


His symptoms subsided and he was 
subsequently lost to follow-up. Until the 
present admission, however, he claimed he 
had been totally asymptomatic and had 
discontinued azulfidine for the past one 
and a half years. 


Physical examination showed a well 
nourished, nonicteric male with moderate 
abdominal discomfort, Temperature was 
38.5° C; pulse, 84/min. and blood pressure, 
120/77 mm. Hg. The abdomen was scaphoid 
with no masses, organomegaly or tender- 
ness. Bowel sounds were normal. Extrem- 
ities showed no clubbing, joint abnormal- 
ities or skin lesions, Rectal examination 
demonstrated no abnormality but the yel- 
lowish liquid stool was positive for blood. 


Laboratory data showed a hemoglobin 
of 14.3 gm.%; hematocrit, 43%; white cell 
count of 9,500/cu. mm. with 48% poly- 
morphonuclear leucocytes, 1696 bands, 
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Fig. l—Labial ulcer during early healing phase. 


34% lymphocytes and 2% eosinophils. The 
bilirubin was 0.4 mg./100 ml; SGOT, 
21 LU./ml; LDH, 316 LU./ml; total 
protein 7 gm./100 ml with albumin 
4.1 gm./100 ml. Flat plate of the abdomen 
showed nonspecific small intestinal gas pat- 
tern. Direct smear of the stool showed some 
gram negative rods, occasional red blood 
cells, some polymorphonuclear leucocytes 
and epithelial cells. No ova or parasites 
were seen. Repeated fresh stool specimens 
did not show any ameba. Stool culture for 
shigella and salmonella was repeatedly 
negative. 


Sigmoidoscopv, performed on the sec- 
ond dav after admission, showed the rectal 
mucosa to be erythematous and indurated 
with scattered deep ulcerations extending 
up to 20 cm. from the anal verge. Biopsies 
were taken and histologic examination 
showed diffuse lymphocytic infiltration of 
the mucosa and submucosa, prominent 
lymphoid follicles, lymphangiectasia, mu- 
cosal ulceration and presence of a fissure 
extending into the submucosa. 


On the fourth hospital day parenteral 
fluids and hydrocortisone therapy were 
started. The fever subsided but the watery 
diarrhea continued unabated. On the sixth 
hospital day a few small skin ulcerations, 
each about 5 mm. in diameter, were noted 
on the extremities. Examination of the 
mouth showed a punched-out ulcer with 
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Fig. 2—Scrotal ulcer in healing phase. 


raised nodular margins, 1 cm. in diameter, 
on the left tonsil and a similar ulcer, 
7-8 mm. in diameter, on the mucus mem- 
brane of the lower lip (Fig. 1). Biopsy of 
the labial ulcer showed extensive mononu- 
clear cell infiltration of the submucosa, 
lymphoid hyperplasia, lymphangiectasia, 
neuronal hyperplasia and an early epi- 
theloid granuloma. Fungal stains were 
negative. A perianal sinus opening and a 
big scrotal ulcer, 3-4 cm. in diameter, with 
an irregular base and deeply undermined 
margins, were noted for the first time 
(Fig. 2). Biopsy of the scrotal ulcer showed 
chronic inflammatory cell infiltration of the 
dermal layers with granulation tissue forma- 
tion, compatible with pyoderma gangre- 
nosum. 


A barium enema showed disease ex- 
tending from the rectum to the cecum. The 


May, 1978 





the im- 


Note 
volvement of the entire colon and the pres- 


Fig. 3—Barium enema examination. 


ence of longitudinal submuccsal 


tracts, 


SINUS 


mucosa appeared shaggy with multiple 
deep ulcerations and a few longitudinal 
submucosal communicating tracts (Fig. 3). 
An upper gastrointestinal and small bowel 
series showed a normal terminal ileum. A 
dve study of the perianal sinus showed a 
6 cm. long, fistulous tract with no internal 
communication. 


The patient began to show increasing 
clinical response e by dE third hospital week. 
The diarrhea subsided to tw O to three 
formed bowel movements daily. The skin 
and oral ulcerations healed completelv and 
the scrotal ulceration was reduced to half its 
original size. He was continued on oral 
a A 40 mg. daily and started on 
azulfidine which was gradually i increased to 
6 gm. daily. 


A sigmoidoscopy repeated on the 28th 
hospital day showed marked im provement. 
Scattered small ulcerations were still seen 
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but the intervening mucosa appeared nor- 
mal. 


The patient was discharged at the end 
of the 5th hospital week on prednisone 
20 mg. and azulfidine 6 gm. daily. 


COMMENT 


Our patient presented with symptoms 
of acute colitis. Even after sigmoidoscopic 
and barium enema examinations and eval- 
uation of rectal biopsies, a definite differen- 
tiation between ulcerative colitis and 
Crohn's colitis could not be made. The sub- 
sequent development of mucocutaneous 
lesions with pathognomonic histologic find- 
ings, however, gave us an indication of the 
true nature of the disease, 


Oral mucosal lesions have been re 
ported in both types of colitis.*!? In ulcer- 
ative colitis the common oral lesion is an 
aphthous stomatitis or ulcer? The latter is 
noted to be irregular in shape with rolled 
margins and covered by a greyish white 
slough. In Crohn's disease two main types 
of ral lesions have been described, name- 
lv, aphthous stomatitis and actual granu- 
lomatous disease of the mouth.? The latter 
more characteristic lesions have been de- 
scribed as relatively deep, linear ulcers 
with somewhat nodular hyperplastic mar- 
gins and clean base. Occasionally, there are 
areas of marked mucosal hyperplasia with 
deep surface fissuring givin g it a cobble- 
stoned appearance. Microscopically, the 
finding of an epithelioid granuloma, as in 
our patient, may be considered diagnostic 
of oral Crohn's disease." Nevertheless, 
previous limited experience of similar 
lesions has shown that a granuloma may be 
found only in less than 1095 of biopsies.? 
Other evidence supporting oral Crohn's dis- 
ease may be present in the form of abnor- 
mal focal collections of lymphocytes and 
perivascular infiltrates of mononuclear cells 
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in the lamina propria and submucosa and 
stromal connective tissue.'? Neural hyper- 
plasia, lymphangiectasia and edema, also 
noted in our patient's biopsy, may be indi- 
cative of nonspecific chronic inflammation.”* 
The changes described in oral mucosal 
biopsies of ulcerative colitis patients are 
quite distinct with polymorphonculear and 
eosinophilic infiltration of the lamina pro- 
pria and perivascular deposition of fibrin.” 


The scrotal ulcer also had sharp mar- 
gins similar to the oral lesions. Biopsy was 
consistent, however, with pyoderma gangre- 
nosum, This lesion has been rarely noted 
to occur in patients with Crohn's colitis? !? 
and its presence could possibly have mis- 
led us to a diagnosis of ulcerative colitis. 


This patient exemplifies the rare situ- 
ation when different types of mucocuta- 
neous lesions occurred in association with 
Crohn’s colitis. Macroscopic appearances 
were misleading. Biopsies clarified the 
actual nature of the lesions and even helped 
categorize the type of colitis. 
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Fifty patients with bronchial asthma and 30 normal controls were studied 
in Hacettepe University Medical Center. Forty per cent of the patients with 
bronchial asthma and 14% of the controls had ascarides in the stool examinations. 
The significant difference in these two groups indicates that intestinal parasites, 
should be looked for in the patients with bronchial asthma. 


Ascariasis is a wide spread helminthic 
infection which is seen in about one-fourth 
of the world population. Although clinical 
findings may generally be overlooked or 
considered unimportant, they may some- 
times lead to serious complications such as 
intestinal and bile duct obstruction and 
pulmonary abcesses. 


The larvae which migrate from the in- 
testine to the lungs may cause respiratory 
system symptoms such as asthma and 
Lófflers syndrome, Allergic symptoms such 
as urticaria, hay fever and asthma are more 
frequent in children with ascariasis.^? It 
has been observed that when the skin test 
is performed with the antigens, (prepared 
from ascarides) they may cause bronchial 
asthma-like attacks in some patients. A 
typical clinical picture of bronchial asthma 
is also observed in people who eat the food 
infected with the ascaris suum eggs.? 


These observations led us to investi- 
gate the incidence of intestinal parasites in 
patients with bronchial asthma. 


° Associate Professor of Gastroenterology, 
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MATERIAL AND METHODS 


Fifty patients with bronchial asthma 
and 50 normal controls were studied at 
Hacettepe University Medical Center. The 
ages of the patients ranged from 14-61. The 
patients had symptoms of bronchial asthma 
for four to 21 years. The subjects of the con- 
trol group ranged in ages from 14-19. The 
difference in age ranges between the two 
groups was a result of the control group be- 
ing taken from students at the Hacettepe 
Nursing College. They were selected * be- 
cause they were children of families whose 
socioeconomic standards were generally 
average or low. It was easier for us to use 
them as a control group and we expected a 
higher incidence of parasites in the group. 
We know that there exists a close relation- 
ship between the environmental health con- 
ditions and the presence of parasites. The 
majority of patients with bronchial asthma 
had a good living standard and came from 
a better section. Thus the difference would 
be more significant. 


Stool specimens were taken at three 
different times from each patient and from 
each control and were examined by the 
method described by Ritchie.* 
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RESULTS 


Ascaris was found in 20 out of 50 pa- 
tients with bronchial asthma (40%). In 
the remaining 30 patients, seven had taenia 
and one patient had ancylostoma duode- 
nale. In the control group only seven out 
of 50 cases had ascaris (14% ). Two cases 
had taenia and one had ancylostoma duo- 
denale. 


COMMENT 


The relation between bronchial asth- 
ma and intestinal parasites has been 
known since 1962. David and Tullis? stud- 
ied 201 patients with bronchial asthma and 
they found that 93% had Ascaris lumbri- 
coides, 6% had Strongyloides stercoralis 
and 1% had Necator americanus. Van 
Dellen and Thompson® found ascariasis in 
60 out of 123 patients with bronchial asthma 
(49% ). In these studies the incidence of 
intestinal parasites is higher in comparison 
to our study. Fungal spores and pollens 
are frequently encountered in the stool ex- 
amination of the patients suffering from 
bronchial asthma. Morphologically they re- 
semble Ascaris lumbricoides eggs. If they 
are not studied carefully, it is difficult to 
differentiate them. For this reason, an error 
must be considered in all of these patients. 


THE AMERICAN JOURNAL 


OF GASTROENTEROLOGY Vol. 69, No. 5 


The incidence of intestinal parasites, 
especially Ascaris lumbricoides, is higher in 
the patients than the controls. This finding 
suggests that these parasites may be re- 
sponsible for the etiology of bronchial 
asthma in these patients. Each patient with 
bronchial asthma should be checked for in- 
testinal parasites and after the elimination 
of the parasites, specific therapy should be 
instituted. 


Hacettepe Univ. 
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Ankara, Turkey 
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A case of upper gastrointestinal bleeding in the first 24 hours of life is dis- 
cussed. The application and importance of upper gastrointestinal fiberoptic 
endoscopy in establishing a precise diagnosis in this age group, not previously 


reported, is demonstrated. 

Localization of upper gastrointestinal 
hemorrhage often represents a difficult diag- 
nostic problem in the newborn period.'* 
This case report describes a newborn with 
upper gastrointestinal! hemorrhage due to 
gastric erosions, visualized with fiberoptic 
endoscopv during the first 24 hours of life, 
an experience not previously reported.* ? 


CASE REPORT 


A male infant weighing 3,400 gm. at 
birth developed hematemesis and melena 
six hours after birth. Pregnancy, labor and 
delivery were uncomplicated. Apgar scores 
were 9 at one and five minutes. There was 
no family history of hemorrhagic diathesis. 


Estimated blood loss was 60-70 cc. and 
the hemoglobin level decreased from 15.9 
to 13.8 gm.% The baby was treated with 
Vitamin K,, 1 mg. intramuscularly and with 
5% dextrose in normal saline administra- 
tion through an umbilical arterial catheter. 
Upon transfer to the University of Califor- 
nia Medical Center, initial examination re- 
vealed pallor and mild icterus. There were 
no petecchiae, purpura, or ecchymoses. The 
remainder of the examination was unre- 
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markable. The initial laboratory data in- 
cluded hemoglobin, 10.5 em./100 
hematocrit, 31.2%; prothrombin time, 14.2 
sec. (control 11.0 sec.); partial thrombo- 
plastin time, 31.3 sec. (mormal less than 
36 sec.). Serum calcium, phosphorous, total 
proteín, albumin, glucose, fibrinogen and 
total platelet determinations were within 
normal limits. Upper gastrointestinal series 
and chest x-rays were negative. 


ml.; 





Fig. 1—Multiple superficial erosions are present 
along the greater curvature of the body of 
the stomach (short arrow). An adherent 
clot is marked bv the long arrow. 
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At less than 24 hours of age, fiberoptic 
esophagogastroduodenoscopy was per- 
formed under sedation with the Olympus 
GIF-P, instrument. Many superficial ero- 
sions were observed in the body of the 
stomach and on the greater and lesser cur- 
vatures, with two areas of adherent clots 


(Fig. 1). 


Treatment consisted of nasogastric lav- 
age with cold saline and subsequent suc- 
tion for 24 hours. Because of religious affili- 
ation, permission for blood or plasma ad- 
ministration was not obtained. The baby 
received 5% dextrose in normal saline 
through the umbilical catheter, and Vita- 
min K;, 2 mg. L.M. The subsequent clinical 
course was uneventful. Breast feedings 
were instituted without difficulty, and the 
patient was discharged at six days of age. 


COMMENT 


Upper gastrointestinal hemorrhage gen- 
erally occurs during the first 48 hours after 
birth.* In this period, evaluation of specific 
causes such as hemorrhagic disease of the 
newborn, stress ulcer, peptic esophagitis or 
gastritis and esophageal varices is fre- 
quently complicated by the presence of 
swallowed placental blood in the stomach.* 
One major cause, swallowed maternal 
blood, can be determined by the Apt- 
Downey test for the presence of fetal hemo- 
globin in gastric contents.” * With standard 
radiographic technics, the source or cause 
of this type of hemorrhage remains unde- 
termined in more than 50% of newborns, 
especially when the bleeding is massive.® * 
The effectiveness, accuracy and safety of 
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fiberoptic endoscopy has been established 
in the pediatric age group.* 5 * Its superior 
diagnostic ability in upper gastrointestinal 
hemorrhage in children, including older 
neonates and infants, has also been demon- 
strated.^ 5 8 


This reported case illustrates the poten- 
tial usefulness of fiberoptic endoscopy, by 
qualified physicians, in elucidation of 
upper gastrointestinal bleeding in the im- 
mediate newborn period, thereby ensuring 
appropriate specific treatment, based on 
precise diagnosis. 


Dept. of Pediat. 
Univ. of Calif. San Francisco 
San Francisco, CA 94143 
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The Radiology Corner* 


LOCALIZED GIANT FSEUDOPOLYPOSIS OF THE COLON 


DONALD R. KIRKS, M.D. 
GUIDO CURRARINO, M.D. 
Dallas, TX 


and 
ROBERT N. BERK, M.D. 
San Diego, CA 


Localized giant pseudopolyposis is a rare complication in patients with in- 
flammatory diseases of the colon which produces a huge intraluminal polypoid 
mass. Examples are described in a child with chronic ulcerative colitis in whom 
the lesion filled the rectum and in an adult with recurrent granulomatous 
ileocolitis in whom the mass was present in the transverse colon adjacent to a 
stenotic anastomosis. The clinical presentation, radiologic features and pathologic 
findings of this unusual sequela to inflammation are reviewed. 


Editors’ note:—In recent years several 
papers have appeared describing large 
numbers of inflammatory polyps in ulcer- 
ative colitis, producing obstruction to the 
retrograde flow of barium. These polyps are 
usually segmental in distribution and of 
considerable size. Similar inflammatory 
polyps are now being described in Crohn's 
disease. These, however, are usually smaller 
and produce less obstruction. Although in 
both conditions significant retrograde ob- 
struction may occur, antegrade obstruction 
is rare. The large inflammatory polyps have 
no relation to carcinoma. 


Pseudopolyposis is commonly seen in 
patients with inflammatory disease of the 
colon. It is the most frequent local sequel 
of ulcerative colitis occurring in 12-19% of 
all patients with this disease."5 Rarely this 
postinflammatory response is remarkably 
exuberant, creating a huge, localized colonic 


* Edited by Richard H. Marshak, M.D., 
F.A.C.G. and Arthur E. Lindner, M.D., F.A.C.G. 
From the Department of Radiology, The Uni- 
versity of Texas Southwestern Medical School, 
Children’s Medical Center, and Parkland Memorial 
Hospital. 


mass. We present two cases of localized 
giant pseudopolyposis; one in a pediatric 
patient with chronic ulcerative colitis and 
the other in an adult with chronic gran- 
ulomatous ileocolitis. 


CASE REPORTS 


Case 1:—C. S., a 10-year old girl, was 
admitted because of increasing constipa- 
tion. A diagnosis of ulcerative colitis had 
been established one year earlier and the 
patient was being treated with prednisone 
and Azulfidine®. A barium enema examina- 
tion, six months prior to admission, showed 
multiple pseudopolyps throughout the 
colon. There was an episode of “rectal pro- 
lapse” treated three months prior to admis- 
sion. 


Initial contrast enema examination 
demonstrated complete obstruction to the 
retrograde flow of barium by a large intra- 
luminal mass in the rectum (Fig. 1). This 
was interpreted as due either to feces or 
an intussusception. Sigmoidoscopy revealed 
a polypoid lesion covered with multiple 
filiform projections and a biopsy showed 
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Fig. 1—Case 1, initial barium enema examination. There is complete obstruction of the rectum bv a 


large irregular intraluminal mass. 


pseudopolvposis. A catheter was passed 
through the mass under direct vision at sig- 
mo'doscopv through which a second barium 
enema examination was performed ( Figs. 2 
and 3). The rectal mass was again demon- 
strated. In add tion, multiple linear radio- 
lucencies were evident throughout the 
colon. 








A total colectomy and ileostomy were 
subsequently performed. The serosal sur- 
face of the colon was normal. Upon open- 
ing the bowel, numerous pseudopolvps 
were noted throughout the colon. These ex- 
cresences had multiple bifurcations and the 


mucosa of the colon resembled a "shag car- 
pet”. There was a large polypoid mass of 
pseudopolvps located in the rectum. Nu- 
merous, fine filiform, mucosal strands ex- 
tended from the surface of the mass across 
the bowel lumen from one pseudopolvp to 
another. 


Microscopically, there was extensive 
mucosal proliferation forming massive pseu- 
dopolvps. The entire mucosa of tke colon 
showed acute, subacute and chronic in- 
flammation with abundant crvpt abscess 
formation. Theze was no evidence of malig- 
nant change. Pathologie diagnosis was 





May, 1978 Kirks, et 





Fig. 2 


Figs, 2 


al— Fhe 


611 


Radiology Corner 





So 


Fig, 


and 3- Frontal and lateral projections of a :econd barium enema examination performed via 


a tube inserted through the mass under direct vision at sigmoidoscopy. There is a large 
shaggy mass in the rectum. Multiple psendopolyps are present in the ascending and 


descending colon. 


chronic ulcerative colitis with florid uni- 
versal pseudopoly posis and localized giant 
pseudopolvposis in the rectum. 


Case 2:—K. J. was a 57-year old white 
man with a long historv of Crohn's disease. 
At age 29, the diagnosis of Crohn's disease 
involving the last 25 em. of the terminal 
ileum was established when a laparotomy 
was performed with the mistaken preoper- 
ative diagnosis of acute appendicitis. Four 
years later, the patient underwent a resec- 
tion of the terminal ileum, cecum and 
ascending colon with a right transverse 
ileocolostomv. The patient did well clini- 
‘ally until six months before the present 
admission when abdominal pain and diar- 
rhea recurred. A barium enema examina- 
tion, performed at that time, showed re- 
currence of Crohn's disease in the last 
25 cm. of the ileum and in the right half 
of the transverse colon. Despite treatment 
with Azulfidine and prednisone, crampv 
abdominal pain persisted and the patient 


was admitted to the hospital. Another 
barium enema examination confirmed the 
presence of granulomatous ileocolitis but 
also demonstrated an exuberant. nodular 
nass filling the lumen of the right trans- 
verse colon adjacent to the anastomosis 
(Fig. 4). The remainder of the colon was 
normal except for mild spastie colon disease 
involving the sigmoid. The distal 25 com. 
of the ileum were abnormal with spasm 
and edema of the mucosa. Because the 
anastomosis was narrow ( Fig. 5), the diag- 
nosis of partial obstruction was made and 
tie patient underwent a second ileocolic 
resection with an anastomosis in the de- 
scending colon. 


"athological examination of the re- 
sected specimen showed granulomatous 
ileocolitis with narrowing of the anastomo- 
sis. The right portion of the transverse colon 
was filed with irregular nodular excre- 
scences which completely encircled the 
mucosal surface. Microscopically, these 
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Fig. 4—Case 2, barium enema examination. The cecum and ascending colon are absent. A polypoid 


tumor mass is present in the transverse colon with no narrowing of the colonic lumen. 


were composed of hyperplastic tissue due COMMENT 
to extensive mucosal proliferation. A minor 
inflammatory reaction and granulation tis- Pseudopolyposis is the result of exten- 


sue were also present. The final pathological sive mucosal ulceration which occurs most 
diagnosis was recurrent granulomatous ileo- often in association with severe colonic in- 
colitis with giant pseudopolyposis involving flammatory disease! The  pseudopolyps 
the colon. represent postinflammatory proliferation of 
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Fig, 5--Spot film made at fluoroscopy with air contrast. There is a villous multinodular mass of pseudo- 
polyps in the transverse colon. A narrow ileocolic anastomosis is evident, 


mucosa, islands of surviving epithelium and 
epithelial granulation tissue.5 The islands of 
mucosal inflammation and regeneration are 
nonspecific and mav be seen in à varietv of 
ulcerating colonic diseases including ulcer- 
ative colitis? granulomatous colitis, bac- 
terial colitis and necrotizing enterocoli- 
tis” * The distribution and extent of the 
pseudopolvps depends on the underlying 
disorder. Both localized and diffuse forms 
mav occur. 


Localized giant pseudopolvposis pre- 
sumablv represents an extreme manifesta- 
tion of this mucosal proliferative response. 
The lesion mav be present occasionallv at 
the initial presentation of the inflammatory 
disease of the colon.* ^ More frequently, 
the lesion is first suspected when à mass is 


palpated? ! or noted radiogically in a pa- 


tient, without change in symptoms, who is 
being treated for ulcerative or granuloma- 
tous colitis. Obstructive symptoms are in- 
trequent despite the size of the lesion, be- 
cause the mass is soft, pliable and not asso- 
ciated with any desmoplastic reaction. 
Case l is the first reported example of 
localized giant pseudopolyposis in a child. 


Radiologic features:—Barium enema 
examination shows a large, localized, polv- 
poid filling defect in the colon which mav 
partiallv or completely fill the lumen of 
the bowel. Linear, “finger-like”, filiform 
strands are noted on the surface of the 
mass. The lesion has the shaggy features of 
a villous tumor and may be compressable 
as well as changeable in shape. The transi- 
tion between the localized pseudopolyps 
and the more normal mucosa is usually 
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gradual. Other pseudopolyps are often 
present elsewhere in the colon. 


The main diagnostic concern in a pa- 
tient with inflammatory bowel disease who 
develops an intraluminal mass is whether 
the mass is due to carcinoma. À carcinoma 
that develops in ulcerative colitis is rarely 
polvpoid but is either flat and ulcerated or 
constricting. Other differential diagnostic 
considerations include fecal material, lym- 
phosarcoma, colitis cystica profunda, villous 
adenoma and intussusception.?--* ^ 


Pathology:—Localized giant pseudo- 
polyposis is a striking reactive response that 
creates marked polypoid overgrowth of the 
mucosa. Grossly, there is a focal mass of 
villous mucosal excrescences. The surface 
of the mass is often covered with long, 
filiform projections which measure one or 
two centimeters in length. There are inter- 
connecting mucosal bridges which extend 
from the surface of the mass across the 
lumen of the bowel. Microscopically, these 
masses are due to proliferation of intact 
colonic mucosa over a slightly thickened, 
fibrous stroma. An inflammatory reaction 
and granulation tissue may be present, but 
are not prominent. There is no neoplastic 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


6. 


~l 


9. 


Vol. 69, No. 5 


transformation in the proliferating mu- 
cosa.**. 7 


Dept. of Radiol. 
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Dallas, TX 75235 
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The Last Page 


QUESTIONS IN GASTROENTEROLOGY 


MICHAEL RUOFF, M.D., F.A.C.G.? 
New York, NY 


The Last Page appears as a regular feature in each issue of THe AMERICAN JOURNAL 


oF GASTROENTEROLOGY. 


The questions that follow have been prepared exclusively from material in the cur- 
rent issue of the Journal and the page on which the answer can be found is indicated with 


each question. 


One way for regular readers of the Journal to utilize this feature is to scan The Last 
Page and attempt to answer the questions before reading the Journal. Then, when the 
articles have been read, return to The Last Page, again try to answer the questions and 
finally refer to the page locations that are provided in order to confirm your answers. 


For each question, one or more responses may be correct, or none may be correct. 


1, CONCERNING GASTROINTESTINAL EN- 
DOSCOPY: 


A. All agree that emergency endoscopy of the 
upper gastrointestinal tract in the presence 
of bleeding significantly reduces morbid- 
ity, mortality and duration of hospital stay. 


B. When performing ERCP care must be 
taken to disinfect the inner surfaces of the 
instruments. 


C. Snare biopsy can reach a depth of 4 mm. 
with thickened folds and up to a depth 
of 8 mm. where carcinomatous lesions are 
suspected. 


D. The mortality rate of endoscopic papilloto- 
my is significantly higher than that seen 
with surgical transduodenal sphincteroto- 
my. 


(Page 534) 


2. LASER PHOTOCOAGULATION: 


A. Is effective with a green-blue argon laser 
as the maximum absorption is in red tissue 
areas. 


B. Can be used to control bleeding from any 
sized gastroduodenal vessel, 


C. By charring tissue causes self-limitation 
of absorbed energy. 


* Assistant Professor of Clinical Medicine, New 
York University School of Medicine. 
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3. 


mE 


D. Gives maximum coagulation in the sub- 
mucosa. 


(Page 541) 


THE  LOWER  ESOPHAGEAL RING 
(SCHATZKIS RING): 


Á. Is located at the squamocolumnar junction 
of the distal esophagus. 


B. Frequently causes dysphagia or episodic 
aphagia with diameters less than 13 mm. 


C. Is frequently associated with reflux. 


O 


. Is rarely found in females. 


(Page 546) 


STEATORRHEA AFTER PARTIAL GAS- 
TRIC RESECTION IS DUE TO: 


A. Accelerated transit time with deficient 
contact between food mass and mucosa, 


B. Inappropriate timing of the release of bile 
and pancreatic juice into the small in- 
testine. 


C. Bile salt deconjugation. 


D. Bacterial overgrowth in the proximal small 
intestine, 


(Page 555) 
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CONCERNING HBsAg: 


A. Chronic carriage may be due to inherited 
susceptibility to chronic HBV infection 
with a simple autosomal recessive trait. 


B. Vertical transmission from carrier mothers 
is more likely to occur than transmission 
from carrier fathers. 


C. Hepatocarcinogenesis by HBV is necessar- 
ily accompanied by a cirrhotic process. 


D. Host response to the infective agent is of 
predominant importance in determining 
the clinical course rather than the viral 
factors. 


(Page 563) 


STUDIES OF IMMUNOGLOBULINS A 
AND M IN PANCREATODUODENAL 
FLUID REVEAL THAT: 


A. Differences in A/M ratios can be detected 
between patients with benign diseases. 


B. Ig-A levels rise with pancreatic inflamma- 
tion. 


C. No significant differences exist between 
normals, patients with chronic pancreatitis 
and patients with pancreatic carcinoma. 


D. In pancreatic cancer a fall in Ig-A is asso- 
ciated with a rise in Ig-M. 


(Page 568) 


7. *N-BENZOYL-L-TYROSYL-P-AMINO BEN- 


ZOIC ACID (N-BT-PABA3): 


A. Is a chymotrypsin labile peptide that can 
be given orally to evaluate exocrine pan- 
creatic function. 


B. Is split into free PABA in the presence of 
chymotrypsin. 


C. Cannot be used to evaluate pancreatic 
function in the presence of renal and he- 
patic dysfunction. 


D. Is a procarcinogen implicated in the 
pathogenesis of pancreatic carcinoma. 


(Page 577) 


. CONCERNING COMPUTED TOMOGRA- 


PHY AND ABDOMINAL DISEASES: 


Á. Loss of the peripancreatic fat plane is a 
reliable sign denoting the presence of car- 
cinoma of the pancreas. 


10. 


11. 
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B. Fluid in the stomach or intestine may in- 
correctly suggest a pancreatic abnormality. 


C. The use of contrast agents will improve 
diagnostic accuracy. 


D. Early studies showed a significant advan- 
tage of CT over nuclear scanning and 
angiography. 


(Page 580) 


RENAL CELL CARCINOMA IS ASSOCI- 
ATED WITH: 


A. Direct bowel invasion or submucosal meta- 
static implantation. 


B. Hypocalcemia. 


e 


. Polycythemia. 
D. Fever of unknown etiology. 


(Page 582) 


IF A SNARE LOOP IS ENTRAPPED WITH 
POLYP DURING POLYPECTOMY: 


A. The polyp should be severed, blindly if 
necessary, with the electrosurgical current. 


B. The scope should be removed and another 
colonoscope passed parallel to the snare. 


C. The patient must be explored. 


D. Applying gentle traction to one of the 
segments of the wire which protrude from 
the proximal end may accomplish removal. 


(Page 589) 


EXTRAHEPATIC OBSTRUCTION OF THE 
PORTAL VENOUS SYSTEM: 


A. Usually presents with recurrent encephalo- 
pathy. 


B. Is most often the result of venous throm- 
bosis. 


C. Rarely presents with sudden unexpected 
and often massive gastrointestinal bleed- 


ing. 


D. Will not cause encephalopathy unless as- 
sociated with severe liver disease. 


(Page 593) 
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SQUAMOUS CELL CARCINOMA OF THE 
STOMACH: 


A. Can arise from gastric squamous mucosa 
present on a congenital basis. 


B. Has a characteristic radiographic and en- 
doscopic appearance. 


C. May develop in acquired squamous mu- 
cosa that follows local injury. 


D. Lacks the glandular differentiation seen 
with adenosquamous carcinomas. 


(Page 597) 


THE HEPATIC VEINS HAVE BEEN RE- 
PORTED TO BE OCCLUDED BY: 


A, Renal adenocarcinoma. 

B. Primary and secondary hepatic carcinoma. 
C. Leiomyosarcomas. 

D. Primary adrenocortical carcinoma, 


(Page 600) 


IN CROHN'S DISEASE OF THE COLON: 


À. Pyoderma gangrenosum is as common as 
in ulcerative colitis. 


B. Oral mucosal ulcers show polymorphonu- 
clear and eosinophilic infiltration of the 
lamina propria and perivascular deposition 
of fibrin. 


C. Oral mucosal ulcers show focal collections 
of lymphocytes and perivascular infiltrates 
of mononuclear cells in the lamina propria 
and submucosa. 


D. Oral lesions contain a granuloma in 50% 
of biopsies. 


(Pages 603 and 604) 
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15. ASCARIS LUMBRICOIDES: 


16. 


17. 


A. Is seen in about one-fourth of the world 
population. 


B. Larvae migrate from the intestine to the 
lungs. 


C. Is more commonly found in patients with 
bronchial asthma than in control patients, 


D. Eggs may be confused with fungal spores 
and pollens encountered in stool examina- 
tions. 


(Page 608) 


BLOOD IN THE UPPER GASTROIN- 
TESTINAL TRACT OF THE NEWBORN 
MAY BE DUE TO: 


A. Hemorrhagic disease, 

B. Esophageal varices. 

C. Stress ulcer. 

D. Swallowed placental blood. 
(Page 608) 


LOCALIZED GIANT PSEUDOPOLYPOSIS 
OF THE COLON: 


A. Is limited to patients with ulcerative coli- 
tis. 


B. Commonly causes antegrade obstruction of 
the large bowel. 


C. Represents postinflammatory proliferation 
of mucosa, islands of surviving epithelium 
and epithelial granulation tissue. 


D. Can be confused with the polypoid carci- 
nomas that commonly develop in ulcer- 
ative colitis. 


(Page 609) 
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BOOK REVIEWS FOR GASTROENTEROLOGISTS 


Psychotherapy in Chronic Ulcerative Colitis, 1st 
edition: by Aaron Karush, M.D., George E. 
Daniels, M.D., Charles Flood, M.D. and John F. 
O'Connor, M.D. 148 pages, illustrated. W. B. 
Saunders, Co., Philadelphia, PA, 1977. Price 
$13.75. 


This book represents the combined experience 
of 40 years at the Columbia-Presbyterian Medical 
Center in New York clarifying the complex course 
and nature of chronic ulcerative colitis from a 
psychotherapeutic point of view. This book con- 
stitutes a comprehensive review of the general 
course of both ulcerative colitis and Crohn's disease 
involving the colon with emphasis upon the for- 
mer. Recent endoscopic studies in this disease are 
included in an extensive review of the psycho- 
somatic literature on chronic ulcerative colitis, 
Chapter 3 includes a short comparison of ulcer- 
ative and granulomatous colitis. Differences in 
psychic make-up between the two forms of colonic 
disease are discussed. 


This is followed by a chapter on the psycho- 
dynamic predisposition to ulcerative colitis and 
the process of psychotherapy in this disease is 
considered. After a detailed consideration of sev- 
eral case histories, a very important final chapter 
considers both the physiological and psychological 
response of the patient to removal of the colon. 
This is particularly important in patients with 
ileostomies. The development of the internal Kock 
pouch should lead to changes in the attitude of 
people to this disease both before and after sur- 
gical excision of the colon. This is an interesting 
book by a group of experts who have devoted 
many years to the study of psychotherapy in 
chronic ulcerative colitis and will be of interest 
to gastroenterologists, internists and surgeons who 
have a major interest in inflammatory bowel dis- 
ease. 


ADRIAN J, GREENSTEIN, M.D., F.A.C.G. 


Endoscopic Retrograde Pancreaticocholangiogra- 
phy: by H. Anacker, H. D. Weiss and B. Kra- 
mann. 123 pages, illustrated. Springer-Verlag 
Mew York inc. Secaucus, NJ, 1977. Price 
$29.50. 


This monograph on ERCP is timely as the rapid 
development of this radiologic technic over the last 
five years has lead to this procedure being con- 
sidered almost routine at some of the major insti- 
tutions in the United States today, This mono- 
graph is small but considers most of the major as- 
pects of this new technic. Following an introduc- 
tory chapter on intraoperative pancreatography the 
history of pancreatography is considered in some 
detail. The technical equipment is then described 


in detail. Following this the indications, contrain- 
dications and complications of this procedure are 
considered. The interpretation of the normal ERCP 
is followed by consideration. of changes which 
may be attributed to increasing age. Finally 
changes related to pathologie lesions of the pan- 
creas and papilla as well as diseases of the biliary 
tract are described, This is a comprehensive mono- 
graph covering in considerable detail all the known 
anatomic knowledge in relationship to the ductal 
system of the pancreas and liver. An attempt is 
made to classify chronic pancreatitis into three 
stages. Stage 1, slight marginal irregularities in 
ductal system; Stage 2, ductal irregularities plus 
involvement of side branches; Stage 3, dilatation 
of the main pancreatic duct proximal to an area 
of stenosis and sometimes a chain of lakes effect 
with multiple areas of stenosis and dilatation. 
Whether these represent progressive stages of a 
single clinical entity or simply different manifesta- 
tions of irregular fibrosis in a diseased gland and 
ductal system would be difficult to establish. A 
comparison of this technic with other methods of 
studying the pancreas is made and analyzed sta- 
tistically. Thus the limitations of this technic are 
considered. This book will be of value to gastro- 
enterologists, internists as well as surgeons involved 
in the study and treatment of pancreatic disease. 
The rapid advances of our understanding of the 
anatomie changes that occur within the ductal sys- 
tem of the pancreas and the associated pathologic 
entities, are in no small measure due to the recent 
development of this technic together with the con- 
siderable improvement in recent years and months 
of ultrasonic scanning of the gland and of com- 
puterized axial tomography. 


ADRIAN J. Greenstein, M.D., F.A.C.C. 


Gastrointestinal Bleeding, Diagnosis and Manage- 
ment: by John A. Balint, M.B., F.A.C.G., 
I. James Sarfeh, M.D. and Martin B. Fried, M.D. 
101 pages, illustrated, John Wiley & Sons, Inc., 
New York, NY, 1977. Price $14.00. 


This book is one volume in the series of “Clinical 
Gastroenterology Monographs". It covers, in suffi- 
cient detail, current information on the patho- 
physiology, diagnosis and therapy of gastrointesti- 
nal bleeding. 


The pathophysiological concepts underlying gas- 
trointestinal bleeding and their clinical implica- 
tions are extensively reviewed with clarity and 
precision. 


Highly recommended to gastroenterologists and 
general surgeons. 


DemerrIUS PerRTSEMLIDIS, M.D., F.A.C.G. 
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hydrocortisone retention enema 





COMPOSITION: Each 69 mi. unit contains Hydrocortisone, 100 
mg. in an aqueous solution of carboxypolymethylene, polysor- 
bate 80, and methylparaben, 0.18% as a preservative. 
INDICATIONS: Adjunctive therapy in ulcerative colitis; 
especially distal ulcerative proctitis, proctosigmoiditis, left- 
sided colitis; proved useful also in some cases involving 
transverse and ascending colons, 

CONTRAINDICATIONS: Systemic fungal infections; recent 
ileocolostomy. 

WARRINGS: In severe vicerative colitis, avoid delay of needed 
surgery pending response to medical therapy. Careful insertion 
of enema tip is advisable to avoid rectal wall damage. Observe 
warnings of corticosteroid use; increase dosage of rapid-acting 
corticosteroids in unusual stress; corticosteroids may mask and 
decrease resistance to infection; profonged use may predispose 
to cataracts, glaucoma, secondary ocular infections. 

Usage in pregnancy: Pending adequate studies, corticost- 
eroid use ín pregnant, lactating or potentially childbearing 
women requires weighing possible drug benefits against poten- 
tial hazards to mother and progeny. Alter large corticosteroid 
doses during pregnancy, observe neonates for hypoadrenalism. 

Hydrocortisone or cortisone therapy may increase blood pres- 
sure, sodium and water retention, potassium excretion-- effects 
less likely wittt synthetic derivatives, except in high doses. Salt 
restriction and potassium supplementation may be needed. All 
corticosteroids increase calcium excretion. 

Avoid immunization procedures, including smallpox 
vaccination, during corticosteroid therapy, because of possible 
neurologic complications and lack of antibody response. 
Observe corticosteroid-treated patients with latent tuberculosis 
or tuberculin reactivity tor signs of reactivated disease; provide 
chemoprophylaxis during prolonged corticosteroid dosage. 
PRECAUTIONS: Use CORTENEMA cautiously in probability of 
bowel perforation, abscess or pyogenic infection, new anasto- 
moses, obstruction, extensive fistulas or sinus tracts, and in 
peptic ulcer, diverticulitis, renal insufficiency, hypertension, 
osteoporosis and myasthenia gravís. Minimize hazard of adreno- 
cortical insufficiency after prolonged treatment, by reducing 
dosage gradually and by adding mineralocorticoid and gluco- 
corticoid support in post-treatment stress situations. In surgical 
infections during corticosteroid therapy, consider increasing 
antimicrobial dosage. 

Use corticosteroids cautiously in hypothyroidism, cirrhosis 

and ocular herpes simplex; use aspirin cautiously with 
corticosteroids in hypoprothrombinemia. Psychic derange- 
ments may appear and emotional instability or psychotic 
tendencies may be aggravated with corticosteroid use. Care- 
fully monitor growth of children on long-term corticosteroid 
therapy. Use the lowest effective corticosteroid dosage and 
reduce it gradually when possible. 
ADVERSE REACTIONS: Local pain or burning, and rectal 
bleeding attributed to CORTENEMA have been reported rarely. 
Apparent exacerbations or sensitivity reactions also occur 
rarely. The following adverse reactions should be kept in mind 
whenever corticostercids are given by rectal administration: 

Fluid and Electraiyte Disturbances: Sodium retention; fluid 
retention; congestive heart failure in susceptible patients; 
potassium loss; hypokalemic alkalosis; hypertension. 
Musculoskeletal; Muscle Weakness; steroid myopathy; loss of 
muscle mass; osteoporosis; vertebral compression fractures; 
aseptic necrosis of femoral and humeral heads; pathologic 
fracture of long bones. Gastrointestinaf: Peptic ulcer with 
possible perforation and hemorrhage; pancreatitis; abdominal 
distention; ulcerative esophagitis. Dermatologic: Impaired 
wound healing; thin fragile skin; petechiae and ecchymoses; 
facial erythema; increased sweating; may suppress reactions to 
skin tests. Neurologic: Convuisions; increased intracraniat 
pressure with papilledema (pseudo-tumor cerebri) usually after 
treatment; vertigo; headache, Endocrine: Menstrual 
irregularities; development of Cushingoid state; suppression of 
growth in children; secondary adrenocortical and pituitary 
unresponsiveness, particularly in times of stress, as in trauma, 
surgery or illness; decreased carbohydrate tolerance; 
manifestations of latent diabetes mellitus; increased 
requirements for insulin or oral hypoglycemic agents in 
diabetics. Ophthalmic: Posterior subcapsular cataracts: 
increased intraocular pressure; glaucoma; exophthalmos. 
Metabolic: Negative nitrogen balance due to protein catabolism. 
DOSAGE AND ADMINISTRATION: CORTENEMA should be 
used adjunctively with such supportive measures as dietary 
control, sedatives, antidiarrheal and antibacterial agents and 
blood replacement. The usual dosage, administered intrarectally 
in the evening before retiring, is 1 CORTENEMA per day for 2-3 
weeks and every other evening thereafter until clinical and 
proctologic remission occur. CORTENEMA should be retained 
at least 1 hour or, prelerabiy, ali night and may be facilitated by 
prior sedative or antidiarrheat medication. Duration of treatment 
depends on both clinical and proctologic response. Clinical 
symptoms usually subsíde within 3-5 days; mucosal 
improvement may require tonger, up to 2-3 months, Discontinue 
CORTENEMA if improvement fails to occur within 3 weeks. 

HOW SUPPLIED: Single-dose 50-cc. bottles, in packages of 1 or 
7, with instructions for patients. 
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The first three weeks of therapy... 
that’s when you most need: 





Cortenema 





disposable unit-dose hydrocortisone retention enema 
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Once a diagnosis is established, Cortenema 
often is the only medication required for treat- 
ment of mild to moderate distal ulcerative 
colitis, characterized by rectal bleeding, stool 
abnormality (diarrhea or constipation), and 
diffuse mucosal ulceration and friability 
limited to the rectum or rectosigmoid colon. 


Progress of signs and symptoms 
Inflammation, bleeding and tenesmus usually 
start to subside within three to five days. 
Sigmoidoscopic examination after two or 
three weeks will reveal extent of mucosal 
improvement and direct subsequent therapy. 
(Severe cases may require up to three months 
Cortenema treatment followed by gradually 
reduced doses until discontinuation. ) 


Patient convenience and economy 


Cortenema is unit-dosed, ready to administer, 
disposable. Available in packages of one 
or seven. 


c 1977 Rowell Laboratories, Inc. 


See page opposite for brief summary. 
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Hydrocortisone enema therapy provides re- 
lief of symptoms and mucosal inflammation 
with minimal concern for steroid side effects. 
About 30%-50% absorption may occur, but 
with only transient adrenal suppression re- 
ported. Therapy is economical for the patient. 
The usual three week course costs far less 
than even one day of hospitalized treatment. 


4, Originators 
4 of hydrocortisone 
7j enema therapy. 





Come visit our research 


ES 
SS / and manufacturing facility 


in beautiful Minnesota. 
An ROWELL 4755 sc: 
BAUDETTE, MN 56623 






What is the 
diagnosis? 


Esophagoscopy 
resolves the question. 


A 56-year-old man was seen because of in- 
creasingly severe dysphagia of one and a half 
years’ duration. At the time of admission, the 
patient could take only liquids. Physical exam- 
ination was unrevealing. 

A filling defect of the midesophagus was 
observed by the radiologist. On several pro- 
jections it appeared to be extrinsic, although an 
intrinsic lesion, such as leiomyoma, could not be 
excluded. 

Esophagoscopy was performed, and a 
round submucosal tumor thought to be a 
leiomyoma was identified at the level of 28 cm 
from the incisor teeth. The patient refused surgi- 
cal intervention. 

Causes of dysphagia may include esoph- 
ageal carcinoma, achalasia, lower esophageal 
ring or esophageal web, as well as benign neo- 
plasm. Benign tumors are rare and when de- 
tected are usually only incidental findings. Such 


dysphagia of It 


years duration. 


Physical exam is unrevealing. 
X-ray studies are inconclusive. 





tumors may, however, become symptomatic 
upon reaching a large enough size. Such tumors 
are most often leiomyomas, which can partially 
obstruct the esophageal lumen. Characteristically, 
they develop centrel ulceration and hemorrhage. 


Case discussion based on The Clinical Significance of 
Esophagoscopy by Bernard M. Schuman. M.D.. one in a 
series of monographs made available by Roche Laboratones 


in fulfillment of its commitment to continuing education in 
gastroenterology. This case history illustrates the diagnostic 
use of endoscopv: it does not represent an indication for 


Librax therapy 


Endoscopy 


-confirmatory or contradictory- 


avaluable aidin 
the diagnosis of 


G.I. disorders 


The development of highly specialized fi- 
beroptic endoscopes has significantly enhanced 
the accuracy and efficiency of gastrointestinal 
diagnosis and treatment. Frequently, when both 
x-ray and laboratory tests have been repeatedly 
negative, endoscopy has uncovered an organic 
lesion. 

Whether a G.I. condition is eventually con- 
firmed as functional or organic, every patient 
should receive a thorough examination of his 
emotional profile and life stresses; such factors 
may give rise to the patients symptomatic com- 
plaints or aggravate the symptoms of an organic 
disorder. 





Librax: 
a valuable aid 
in the treatment 


of irritable bowel 
syndrome’ 


The diagnosis of irritable bowel syndrome is 
based on the patient's symptoms and history, 
plus the exclusion of an organic disorder. In this 
condition, Librax has been found doubly valu- 
able as an adjunct to reassurance and counsel- 
ing because it relieves distressing symptoms of 
both emotional and somatic origin. 


1 Only Librax provides the specific antianxiety 
action of Librium® (chlordiazepoxide HCI), in 
addition to the antisecretory-antispasmodic ac- 
tions of Quarzan® (clidinium Br)—both original 
developments of Roche research. 


2 Librax seldom impairs mental acuity or per- 
formance when given in proper dosage. How- 
ever, as with all preparations containing CNS- 
acting agents, patients should be cautioned 
against hazardous occupations requiring com- 
plete mental alertness. 


3 Flexibility of dosage helps meet varying re- 
quirements: 1 or 2 capsules three or four times 
daily, before meals and at bedtime. 


4 The convenience and economy of a single 
Rx help sustain patient compliance, while 
providing relief of both emotional and somatic 
symptoms. 


A distinctive 
antianxiety-antispasmodic 
agent : 


Librax 


Each capsule contains 5 mg chlordiazepoxide HC] 
and 2.5 mg clidinium Br. 


* Librax has been evaluated as possibly effective for this indication. 
Please see brief summary of prescribing information on following page. 
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Librax’ 
Each capsule contains 5 mg chlordiazepoxide HCI and 


2.5 mg clidinium Br. 


Please consult complete prescribing information, a sum- 
mary of which follows: 

















Indications: Based on a review of this drug by the National 
Academy of Sciences—National Research Council and/or 
other information, FDA has classified the indications as follows: 
“Possibly” effective: as adjunctive therapy in the treatment of 
peptic ulcer and in the treatment of the irritable bowel syn- 
drome (irritable colon, spastic colon, mucous Colitis) and acute 
enterocolitis. 

Final classification of the less-than-effective indications requires 
further investigation. 





43rd Annual 


Convention 
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American College of 
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Course 1n 













Contraindications: Glaucoma; prostatic hypertrophy, benign 
bladder neck obstruction; hypersensitivity to chlordiazepoxide 
HCI and/or clidinium Br. 
Warnings: Caution patients about possible combined effects 
with alcohol and other CNS depressants, and against hazard- 
ous occupations requiring complete mental alertness (6... 
operating machinery, driving). Physical and psychological de- 
pendence rarely reported on recommended doses, but use 
caution in administering Librium* (chlordiazepoxide HCI) to 
known addiction-prone individuals or those who might increase 
dosage; withdrawal symptoms (including convulsions) reported 
following discontinuation of the drug. 

Usage in Pregnancy: Use of minor tranquilizers dur- 

ing first trimester should almost always be avoided 

because of increased risk of congenital malforma- 

tions as suggested in several studies. Consider 

possibility of pregnancy when instituting therapy. 

Advise patients to discuss therapy if they intend to 

or do become pregnant. 
As with all anticholinergics, inhibition of lactation may occur. 
Precautions: In elderly and debilitated, limit dosage to small- 
est effective amount to preclude ataxia, oversedation, confusion 
(no more than 2 capsules/day initially; increase gradually as 
needed and tolerated). Though generally not recommended, if 
combination therapy with other psychotropics seems indicated, 
carefully consider pharmacology of agents, particularly poten- 
tiating drugs such as MAO inhibitors, phenothiazines. Observe 
usual precautions in presence of impaired renal or hepatic 
function. Paradoxical reactions reported in psychiatric patients. 
Employ usual precautions in treating anxiety states with evi- 
dence of impending depression; suicidal tendencies may be 
present end protective measures necessary. Variable effects on 
blood coagulation reported very rarely in patients receiving the 
drug and oral anticoagulants; causal relationship not estab- 
lished. 
Adverse Reactions: No side effects or manifestations not seen 
with either compound alone reported with Librax. When chlor- 
diazepoxide HCI is used alone, drowsiness, ataxia, confusion 
may occur, especially in elderly and debilitated; avoidable in 
most cases by proper dosage adjustment, but also occasion- 
ally observed at lower dosage ranges. Syncope reported in a 
few instances. Also encountered: isolated instances of skin 
eruptions, edema, minor menstrual irregularities, nausea and 
constipation, extrapyramidal symptoms, increased and de- 
creased libido—all infrequent, generally controlled with dosage 
reduction; changes in EEG patterns may appear during and 
after treatment; blood dyscrasias (including agranulocytosis), 
jaundice, hepatic dysfunction reported occasionally with chlor- 
diazepoxide HCI, making periodic blood counts and liver func- 
tion tests advisable during protracted therapy. Adverse effects 
reported with Librax typical of anticholinergic agents, /.e., dry- 
ness of mouth, blurring of vision, urinary hesitancy, constipa- 
tion. Constipation has occurred most often when Librax therapy 
is combined with other spasmolytics and/or low residue diets. 
Dosage: Individualize for maximum benefit. Usual maintenance 
dose is 1-2 capsules, 3-4 times/day, before meals and at bed- 
time. Geriatric patients—see Precautions. 
How Supplied: Available in green capsules, each containing 
5 mg chlordiazepoxide HCI (Librium*) and 2.5 mg clidinium Br 
(Quarzan*)— bottles of 100 and 500; el-E-Dose* packages of 
100; Prescription Paks of 50, singly and in trays of 10. 
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Manati, Puerto Rico 00701 
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Only Welch Allyn 


offers the options you need 





In recent years, the need for early 
detection of colon cancer has been 
widely recognized fnd accepted, 
making sigmoidoscdpy an increas- 
ingly vital part of rbutine general 
physical examinations. 

And when you're ready to make a 
decision about sigmoidoscopy, we 
believe you'll make the best medical 
decision if you have the most op- 
tions open to you. 

Your first optión includes our 
stainless steel reusable sigmoido- 
scopes. Available in a complete 
range of 10 sizegincluding pediatric 
































19MM , ' . 

" and stricture models, they'll deliver 
25CM years and years of trouble-free ser- 
STANDARD vice along with an unobstructed, 





brilliant, shádow-free ring of light. 
Your next option is our dispos- 
able sigmoidoscopes with their new 
high visibility green calibrations. 
They give you the same high per- 
formance, but with all the advan- 
tages off disposability, especially 
the elimination of cross infection 
dangers|no unpleasant clean-up or 
complex sterilization procedures. 
















Only Welch Allyn gives you a 
complete list of choices: 
1. Brilliant illumination through fi- 
ber optics. 
2. Reusable stainless steel in 10 
sizes. 
3. Disposables with high-visibility 
calibrations. 
4. One common light source. 
You've noted all the options, now 
the choice is yours. 
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Lobster contains more than 17 times as much 
sodium as cantaloupe.? Some antacids 
contafn more than 17 times as much sodium 
as RIOPAN.? 


In fact, of eight leading antacids, RIOPAN 
has the lowest sodium con- 
tent—only 0.7 mg per 5 ml.? 
And that means less risk of 
"sodium overload” in patients 
taking high antacid doses for 
prolonged periods.? 4 


Whether or not patients need 
to restrict sodium, there are 
good reasons to recommend 
RIOPAN for long- or short-term 
antacid therapy: (1) pleasant 
minty fresh taste and smooth, 
nongritty texture that patients 
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like; (2) prompt, predictable, and uniform 
buffering action with high acid-consuming 
capacity; (3) no reports of alkalinization or 
acid rebound; (4) unpleasant side effects 
such as gas formation, constipation, or 
diarrhea are not a problem. 
Acid-neutralizing capacity —11.2 mEq/S ml. 
1. Davidson, C.S., et al.: Sodium-Restricted Diets, 
Publication 325, Division of Biology and Agricul- 
ture, National Research Council, July 1954, pp 
40, 44. 

2. Penna, R.P, et al. (eds.): Handbook of Non- 
prescription Drugs, Washington, D.C., American 
Pharm. Assn., Ed. 5, 1977, pp. 13-17 

3. Penna, R.P: Antacids, in Handbook of Non- 
prescription Drugs, Washington, D.C.. American 
Pharm. Assn., 1973 Ed., pp. 12, 14 

4. Lipman, A.G.: Modern Medicine 45:59 (June 
15) 1977 

In patients with kidney disease, RIOPAN should 
not be used in excess of the recommended 
dosage except under the advice and supervi- 
sion of a physician 
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When you choose 
a flexible endoscope 
check all the angles. 


If you have ever spent a busy day with a flexible fiberscope you can appreciate ACMI's 
concern with the doctor's comfort. ACMI has minimized procedure fatigue by angling the eye 
piece-control section junction 20°. Wrist and neck positions are natural, and that means a less 

tiring procedure. You might take ACMI's superior engineering and 

fiberoptics for granted but consider the comfort angle. It can help save 

your energy for busy evenings. Find out more about the many other 

benefits offered by ACMI, the originators of flexible endoscopy. Write 
American Cystoscope Makers, Inc., 300 Stillwater Ave., 


Stamford, Ct. 06902. The originators. 











Great taste 
means better 


compliance 





ebet . 
tasting antacid 
u 


C] WILLIAM H. RORER, INC. 


à Fort Washington, Pa. 19034 























I = Te we e 


VEA ZO 


VoL. 69, No. 6 JUNE, 1978 


“American Journal G astroenterology 


(FORMERLY THE REVIEW OF GASTROENTEROLOGY ) 


The Pioneer Journal of Clinical Gastroenterology, Proctology 
and Allied Subjects in the United States and Canada 





contents: 
Editorial Board à : — | 628 
Instructions to Authors 630 


Peritoneoscopy: An Alternative Approach to Unresolved Intra-abdominal Disease 
Jean W. SALEH 641 
Crohn's Disease in Barrett’s Esophagus CHUNG-SENG LEE, JAGDISH C. MANGLA 
and SHui-SHIH SAGE C. Lee 646 
Cardiovascular Responses to Upper Gastrointestinal Endoscopy 
Ebwarb W. BoucH AND SAMUEL MEYERS 655 
Adrenergic Influences on the Gallbladder Emptying | a . Fuap LECHIN, 
BERTHA VAN Der Dijs, ANA BENTOLILA and Francisco PENA 662 
Rapid Diagnosis of Obstructive Jaundice Due to Pancreatic Abscess with Pancreatico- 
biliary Fistula STEVEN J. Morris, RAUL PEREIRAs, JR., ROBERTO O. CHIPRUT, 
RICHARD A, GREENWALD and EUGENE R. Scuirr 669 
Pancreatic Excretion Test and Barrier Hypothesis in Progression of Chronic Pancreatitis 
Aijt Nopa, Tersuo Hayakawa, Yuji Honicucur, SATORU NARUSE 
and Yukio IiNvuMA 673 
Inhibition of Ethionine Pancreatitis in the Rabbit by DL-$-3 Thienylalanine Pretreatment 
GEORGE L. Monto and Ramon A. GuILLAN 683 
Spontaneous Umbilical Hernia Rupture JoHN FisHER and W. GraHam Ca kins 689 


Malabsorption in Giardiasis | | S. N. KHosLA, S. V. SHARMA 


and S. C. SRIVASTAVA 694 
Clinical Vignettes: 


Intestinal Obstruction Due to a Wandering Spleen . SHLOMO KEIDAR® 
MosHE FREUD, SER ROSENSCHEIN, JOSEPH MEIR and Herman ROTHFELD 701 
Aortoduodenal Fistula . | Tm m "m ... PATRICK G. Brapy 705 
Vagotogenic Cholecystitis CLARENCE J. SCHEIN and Marvin L. GLieEDMAN 708 
The Radiology Corner: 
Duodenocolonic Fistula with Gallstone Ileus | Hepvic Hricax 


and RonaLtp L. VANDER MOLEN 711 
The Last Page |. . mM xu Pals MICHAEL Rvorr 716 
Index to Volume 69 |. . | A "UNTRA 719 


Book Reviews for Gastroenterologists o A A mn Y: 731 





Owned and published monthly by the 
American College of Gastroenterology, 
Inc. Editorial and Business Office, 299 
Broadway, N.Y. 10007. Copyright © 1978 
by the American College of Gastroenter- 


M AN ology, Inc. Reproduction of Editorial con- 
J a " tent by any means, in whole or in part : 
VES y ntay not be made without written con- Index to Advertisers 
l / sent of.the publishers. Subscription rate, l : 
/ U.S. and possessions: One year $20.00, American Cystoscope Makers, Inc. .......... 625, 635 
I two years $35.00 (foreign one year Ayerst Laboratories .......... eene 2nd Ss 
t $25.00, two years $45.00). Single copy; MOGPTGGB. usciti diio — 631 
i current issue, $2.00, back issues, $2.50. Merrell National Laboratories conc... 636, 637 
\ Members of the American College of Pharmacia Laboratories micosis 638, = 
a Gastroenterology receive the Journal as Robins, A. Ha COMPADY ..... rena cóctreión E 
A part øf their membership. Second class Roche Laboratories. ..................... 632, 633, 
postage paid at New York, N.Y. and at Rorer, William H., Co. sucvioicsiinasiónos 626, 3rd cover 
office of additional entry. Howell Laboratoriðt issiioiocrinicioorianiactineteic 734, 735 
Smith, Kina $ FrODOÓ reirse 732, 733 
Stuart Pharmaceuticals 
Div. of ICI Americas. DO cocina 629 


Wyeth Laboratories isrmdarioroad 4th cover 


628 


OFFICIAL PUBLICATION 
of the 
AMERICAN COLLEGE OF GASTROENTEROLOGY 
299 Broadway, New York, N. Y. 10007 
DaviD A. DREILING, Editor-in-Chief 


ARTHUR E. LINDNER, Assistant Editor 
MILTON J. MATZNER, Editor Emeritus 


EDITORIAL AND PUBLICATION COMMITTEE 


IvAN T. BECK 

J. EDWARD BERK 
ZINAIDA A. BONDAR 
ORLANDO BORDALO 
FRANK P. BROOKS 
HENRY COLCHER 


> WILLIAM S. ROSENTHAL, President 
RICHARD G. FARMER, President-Elect 
FRANZ GOLDSTEIN, Vice President 


WALTER HARVEY JACOBS 
ARTHUR H. LINDNER 
JAMES L. A. ROTH 
FRANCIS J. TEDESCO 


EDITORIAL ADVISORY BOARD 


ANGELO E. DAGRADI 
JOHN T. GALAMBOS 
ADRIAN J. GREENSTEIN 
GORO KAKIZAKI 
MURREL H. KAPLAN 
RICHARD H. MARSHAK 
ENRIQUE MOLINA 


OFFICERS OF THE COLLEGE 


SIDNEY J. WINAWER, Vice President 





DANIEL Weiss, Managing Editor 





F. WARREN NUGENT 
WILLIAM S. ROSENTHAL 
JACK RUDICK 

DaviD B. SACHAR 

SERGEY A. TUZHILIN 

JOEL VALENCIA-PARPARCEN 


Joun T. GALAMBOS, Secretary-General 
ARTHUR E. LINDNER, Treasurer 
F. WARREN NUGENT, Past President 


STEVEN K. HERLITZ, INC., Advertising Representatives 


Reviews: THE AMERICAN JOURNAL OF GASTROENTEROLOGY will review monographs and books dealing with 
gastroenterology or allied subjects. It may be impossible to review all material sent. However, an acknowledgement 
will be made in the Department of Reviews. 


Correspondence: We welcome Letters to the Editor, which if suitable, and space permits, will be published. These should 
be typewritten, double-spaced and not over 1/2 pages in length. They will, of course, be subject to editing. 


Change of Address: Notify Publishers of change of address. Notices should give both old and new addresses. 


And 

Mylanta also 

offers your 
hyperacidity 
patients relief 

of accompanying 
gas distress...with 
simethicone. 

e Consistently effective 


e Consistently acceptable 
good taste 


e Non-constipating NS 
MYLANTA $222 
TABLETS 
(aluminum and magnesium hydroxides with simethicone) 


ANTACID ANTIFLATULENT 


x STUART PHARMACEUTICALS 
ay p » ci praia Inc 





Instructions to Authors 


Contributions: Articles are accepted for publication on 
condition that they are contributed solely to THE 
AMERICAN JOURNAL OF GASTROENTEROLOGY. Unless the 
original copy of the manuscript is submitted it cannot be 
considered for publication. Manuscripts should be ad- 
dressed to the Editor and submitted in an original and at 
least one duplicate copy. 

In view of the Copyright Revision Act of 1976, transmit- 
tal letters to the Editor should contain the following: “In 
consideration of the American College of Gastroenterology 
taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfer(s), assign(s), or 
otherwise convey(s) all copyright ownership to the Ameri- 
can College of Gastroenterology in the event that such work 
is published by the American College of Gastroenterology”. 

Letters of transmittal which do not contain the above, 
signed by all the authors of the manuscript submitted, will 
necessitate delaying the review of the material. 

Manuscripts must be typewritten on 8% x 1 Linch, white 
paper, double-spaced including references, legends, case 
reports and footnotes. Sufficient margins should be left at 
top, bottom and on the sides of each page. 


The title page, including the by-line and affiliations of 
the authors, should be on a separate sheet. Affiliations of 


each of the authors and the place, ifany, where the work was 
done must be given. If an author’s present affiliation differs 
from that where the work was done, both should be given. 
All pages should have the name of the senior author typed in 
the upper right hand corner. All pages including references, 
legends for illustrations and tables should be numbered 
consecutively. 

Each manuscript should begin with a short summary of 
not more than 150 words. The summary should contain the 
salient facts, i.e. purpose, results and conclusions. It will 
appear at the beginning of the article. 

If additional data become available before the manu- 
script is submitted such information should be added to it 
and not appear as addenda. 

The references should be typed double-spaced and ab- 
breviations of journals should conform to those used in 
Index Medicus of the National Library of Medicine. The 
formats listed in the following examples: 

References to an article with 3 or less authors: 
1. Robinson AS, Sommer DA, Levinson M: Transfiber- 
scopic removal of esophageal polyps. Am J Gastroen- 
terol 61:297-300, 1974. 
References to an article with more than 3 authors: 


2. Starzl TE, Lee IY, Porter KA, et al: The influence of 


portal blood upon lipid metabolism in normal and 
diabetic dogs and baboons. Surg Gynecol Obstet 
140:381-388, 1975. 

Reference to a book: 

3. Reuter SR, Redman HC: Gastrointestinal Angio- 
graphy. Second Edition. Philadelphia, W. B. Saund- 
ers Company, 1977. 

Reference to an article in a book: 

4. Ansel HJ: Normal Pancreatic Duct. In: Atlas of En- 
doscopic Retrograde Cholangiopancreatography. 
Edited by Stewart, ET, Vennes JA, Geenen JE. St. 
Louis, The C. V. Mosby Company, 1977, pp. 43-47. 

All references should be numbered consecutively and 
should appear according to the order in which they are 
referred to in the text and not alphabetically. 

We reserve the right to copy edit accepted manuscripts 

and galley proofs will be sent to the authors for final ap- 


630 


proval. These must be returned within 48 hours after re- 
ceipt. 

The editors and publishers are not responsible for indi- 
vidual opinions expressed by their contributors nor forthose 
given under current literature. Accepted manuscripts 
become the permanent property of The American College of 
Gastroenterology and may not be reproduced by any means, 
in whole or in part without the written consent of both the 
author and the publisher. 

Illustrations: A total of four black and white illustrations 
per article will be allowed each author without cost. Addi- 
tional illustrations will be charged for at prevailing prices. 
Drawings and graphs should be made on a good grade of 
white drawing paper or illustration board using only black 
india ink. Since all illustrations are reduced for publication, 
lettering must be sufficiently large to be legible upon reduc- 
tion. It is preferred that all drawings and graphs be submit- 
ted as high-contrast, glossy prints, 5 x 7 inches. The original 
art work should not be sent unless requested. 

In the legend for photomicrographs the magnification 
and stain should be indicated. X-ray photographs should be 
submitted as high-contrast, right-reading, glossy prints with 
the light and dark areas the same as the original. These also 
should be 5 x 7 inches. Original x-ray films are not accept- 
able. 

Wherever possible, arrows should be placed on photo- 
graphs or drawings to indicate the portion to which refer- 
ence is made. 

All illustrations must be numbered and the legends must 
be typed double-spaced, on a separate sheet of paper. A 
gummed label should be affixed to the back of each illustra- 
tion with the following information: name of senior author, 
title of manuscript, figure number and an arrow indicating 
the top of the figure. It will be the author's re sponsibility to 
correctly indicate the top of the illustration and in the event 
it requires remaking the author will be charged. 

When full-color illustrations are accepted the cost of the 
color plates and the reproduction is to be borne by the 
author or his sponsor. 

Tables: These should be self-explanatory and should not 
duplicate the text. The data should be logically and clearly 
organized so that it can be used to compare or classify re- 
lated items. . 

Each table should be typed double-spaced, including all 
headings and each should begin on a separate sheet of 8⁄2 x 
11 inch paper. Larger size sheets should not be used. If a 
table must be continued, a second sheet of 8% x 11 inch 
paper should be used and the heads of all columns and lines 
should be repeated. All tables should be arranged so that 
when they are printed they will not be wider than the width 
of the type of one page (5'42""). 

All tables must be numbered consecutively in Roman 
numerals beginning with I and each must have a title. 

Investigations on human subjects: All clinical research 
papers submitted from the United States, which involve 
human subjects, must be accompanied by evidence of peer 
review. The date that the project was approved, when avail- 
able, should be included. 

Measurements: All measurements must be in metric 
units. 

Reprints: A price list and order blank for reprints will be 
sent to the senior author at the address shown on the manu- 
script before the Journal is issued. The making of additional 
reprints or reproduction of editorial content, in whole or in 
part, by any means, or by persons other than the publishers 
will not be permitted. 
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Biopsy C 


MEDI-TECH has combined the unique maneuverability of its Ste 
Catheter System with a Suction Biopsy Capsule. 





The result is a Small Bowel Suction Biopsy System which enabl 
physician to rapidly guide the capsule, under fluoroscopy, throug 
Pylorus up to and beyond the Ligament of Trietz. 


(for more information fill out the coupon below 


Medi-Tech manufactures the following 
endoscopic accessories 





Multi-Purpose Forceps Multi-Purpose Baskets Cytology Brushes Papilla Cannula 
Open to: 20mm Open to: 15mm Bristle O.D.: 1.73 or 2.3mm O.D.: 1.6mm 
Sheath O.D.: 1.6mm Sheath O.D.: 1.6mm Tube O.D.: 1.6 or 2.4mm Length: 170cm 
Lengths: 120, 150, 220cm Lengths: 120, 150, 220cm Lengths: 140, 170, 220cm 


Special 11mm, 170cm 
Duodenoscope Basket 
also available 
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The patient has 
dysphagia of 1: 


years duration. 





What is the 
diagnosis? 


Esophagoscopy 
resolves the question. 


A 56-year-old man was seen because of in- 
creasingly severe dysphagia of one and a half 
years duration. At the time of admission, the 
patient could take only liquids. Physical exam- 
ination was unrevealing. 

A filling defect of the midesophagus was 
observed by the radiologist. On several pro- 
jections it appeared to be extrinsic, although an 
intrinsic lesion, such as leiomyoma, could not be 
excluded. 

Esophagoscopy was performed, and a 
round submucosal tumor thought to be a 
leiomyoma was identified at the level of 28 cm 
from the incisor teeth. The patient refused surai- 
cal intervention. 

Causes of dysphagia may include esoph- 
ageal carcinoma, achalasia, lower esophageal 
ring or esophageal web, as well as benign neo- 
plasm. Benign tumors are rare and when de- 
tected are usually only incidental findings. Such 


Physical exam is unrevealing. 
X-ray studies are inconclusive. 


tumors may, however, become symptomatic 
upon reaching a large enough size. Such tumors 
are most often leiomyomas, which can partially 

obstruct the esophageal lumen. Characteristically, 
they develop central ulceration and hemorrhage. 


Case discussion based on The Clinical Significance of 
Esophagoscopy by Bernard M. Schuman. M.D.. one in a 
series of monographs made available by Roche Laboratories 
in fulfillment of its commitment to continuing education in 
gastroenteroloay. This case history illustrates the diagnostic 
use of endoscopy: it does not represent an indication for 
Librax therapy 


Endoscopy 


confirmatory or contradictory- 


a valuable aid in 
the diagnosis of 


GI. disorders 


The development of highly specialized fi- 
beroptic endoscopes has significantly enhanced 
the accuracy and efficiency of gastrointestinal 
diagnosis and treatment. Frequently, when both 
x-ray and laboratory tests have been repeatedly 
negative, endoscopy has uncovered an organic 
lesion. 

Whether a G.I. condition is eventually con- 
firmed as functional or organic, every patient 
should receive a thorough examination of his 
emotional profile and life stresses; such factors 
may give rise to the patient’s symptomatic com- 
plaints or aggravate the symptoms of an organic 
disorder. 






Librax: 
a valuable aid 
in the treatment 


of irritable bowel 
syndrome 


The diagnosis of irritable bowel syndrome is 
based on the patients symptoms and history, 
plus the exclusion of an organic disorder. In this 
condition, Librax has been found doubly valu- 
able as an adjunct to reassurance and counsel- 
ing because it relieves distressing symptoms of 
both emotional and somatic origin. 


1 Only Librax provides the specific antianxiety 
action of Librium* (chlordiazepoxide HCI), in 
addition to the antisecretory-antispasmodic ac- 
tions of Quarzan® (clidinium Br)—both original 
developments of Roche research. 


2 Librax seldom impairs mental acuity or per- 
formance when given in proper dosage. How- 
ever, as with all preparations containing CNS- 
acting agents, patients should be cautioned 
against hazardous occupations requiring com- 
plete mental alertness. 


3 Flexibility of dosage helps meet varying re- 
quirements: 1 or 2 capsules three or four times 
daily, before meals and at bedtime. 


4 The convenience and economy of a single 
Rx help sustain patient compliance, while 
providing relief of both emotional and somatic 
symptoms. 


A distinctive 
antianxiety-antispasmodic 
agent 


Librax 


Each capsule contains 5 mg chlordiazepoxide HC! 


and 2.5 mg clidinium Br. 
* Librax has been evaluated as possibly effective for this indication. 


Please see brief summary of prescribing information on following page. 
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Librax' 


Each capsule contains 5 mg chlordiazepoxide HCI and 
2.5 mg clidinium Br. 

Please consult complete prescribing information, a sum- 
mary of which follows: 






Indications: Based on a review of this drug by the National 
Academy of Sciences—National Research Council and/or 
other information, FDA has classified the indications as follows: 
“Possibly” effective: as adjunctive therapy in the treatment of 
peptic ulcer and in the treatment of the irritable bowel syn- 
drome (irritable colon, spastic colon, mucous colitis) and acute 
enterocolitis. 

Final classification of the less-than-effective indications requires 
further investigation. 









Contraindications: Glaucoma; prostatic hypertrophy, benign 
bladder neck obstruction; hypersensitivity to chlordiazepoxide 
HCI and/or clidinium Br. 
Warnings: Caution patients about possible combined effects 
with alcohol and other CNS depressants, and against hazard- 
ous occupations requiring complete mental alertness (e.g., 
operating machinery, driving). Physical and psychological de- 
pendence rarely reported on recommended doses, but use 
caution in administering Librium® (chlordiazepoxide HCI) to 
known addiction-prone individuals or those who might increase 
dosage; withdrawal symptoms (including convulsions) reported 
following discontinuation of the drug. 

Usage in Pregnancy: Use of minor tranquilizers dur- 

ing first trimester should almost always be avoided 

because of increased risk of congenital malforma- 

tions as suggested in several studies. Consider 

possibility of pregnancy when instituting therapy. 

Advise patients to discuss therapy if they intend to 

or do become pregnant. 
As with all anticholinergics, inhibition of lactation may occur. 
Precautions: In elderly and debilitated, limit dosage to small- 
est effective amount to preclude ataxia, oversedation, confusion 
(no more than 2 capsules/day initially; increase gradually as 
needed and tolerated). Though generally not recommended, if 
combination therapy with other psychotropics seems indicated, 
carefully consider pharmacology of agents, particularly poten- 
tiating drugs such as MAO inhibitors, phenothiazines. Observe 
usual precautions in presence of impaired renal or hepatic 
function. Paradoxical reactions reported in psychiatric patients. 
Employ usual precautions in treating anxiety states with evi- 
dence of impending depression; suicidal tendencies may be 
present and protective measures necessary. Variable effects on 
blood coagulation reported very rarely in patients receiving the 
drug and oral anticoagulants; causal relationship not estab- 
lished. 
Adverse Reactions: No side effects or manifestations not seen 
with either compound alone reported with Librax. When chlor- 
diazepoxide HCI is used alone, drowsiness, ataxia, confusion 
may occur, especially in elderly and debilitated; avoidable in 
most cases by proper dosage adjustment, but also occasion- 
ally observed at lower dosage ranges. Syncope reported ina 
few instances. Also encountered: isolated instances of skin 
eruptions, edema, minor menstrual irregularities, nausea and 
constipation, extrapyramidal symptoms, increased and de- 
creased libido—all infrequent, generally controlled with dosage 
reduction; changes in EEG patterns may appear during and 
after treatment; blood dyscrasias (including agranulocytosis), 
jaundice, hepatic dysfunction reported occasionally with chlor- 
diazepoxide HCI, making periodic blood counts and liver func- 
tion tests advisable during protracted therapy. Adverse effects 
reported with Librax typical of anticholinergic agents, i.e., dry- 
ness of mouth, blurring of vision, urinary hesitancy, constipa- 
tion. Constipation has occurred most often when Librax therapy 
is combined with other spasmolytics and/or low residue diets. 
Dosage: Individualize for maximum benefit. Usual maintenance 
dose is 1-2 capsules, 3-4 times/day, before meals and at bed- 
time. Geriatric patients—see Precautions. 
How Supplied: Available in green capsules, each containing 
5 mg chlordiazepoxide HCI d and 2.5 mg clidinium Br 
(Quarzan*)— bottles of 100 and 500; Tel-E-Dose* packages of 
100; Prescription Paks of 50, singly and in trays of 10. 

Roche Products Inc. 

| Manati, Puerto Rico 00701 
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CHANGE YOUR LIFE. 
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HELP CHANGE YOUR 
SPARK PLUGS: 





[f you want to find inner peace, come see 
me. But ask me how to fix a car? You got me. For 


questions of that nature, you must seek 
knowledge somewhere else. 
A good place would be the Consumer 


Information Catalog. It is put out by the Federal 
Government and lists over 200 consumer booklet 


that one can send away for. Most are free. And 

they can help you in many areas that I cannot. 

From raising tomatoes to 

lowering vour fuel costs. 
So send for the free 

catalog. Write: Consumer 

Information Center, 

Dept. A, Pueblo, 

Colorado 81009. That way 

you won't have to climb a THE ooo 

mountain to gain knowledge. US 

You can merely go to your 

mailbox. EA 


THE CONSUME 


CONSUMER INFORMATION CENTER 





INFORMATION CATALO( 


A catalog of over 200 helpful publication 


CS 


General Services Administration * Consumer Information Center 


opice procequre. !ne new 13mm sigmordoscope witn graduated Tlexibility eases intubation, 
minimizes patient discomfort and improves the thoroughness of your examination...beyond 
the reach of rigid sigmoidoscopes. The new thin 65cm insertion tube is engineered to 
include an oversize biopsy and suction channel. Views are bright and clear. Illumination 

is enhanced by two separate light guides. Lightweight, ACMI, T-91S 

As durability-designed to reduce inconvenient servicing. Write 


CM 
for details. American Cystoscope Makers, Inc 


300 Stillwater Avenue, Stamford, Ct.06902. The originators. 



















‘zi de Ë: 
Thin is in. 
T-91S THE THIN 
FLEXIBLE SIGMOIDOSCOPE 





ACMI, flexible 
sigmoidoscope T-9185 





SIZE COMPARISON: 
Rigid sigmoidoscope 
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Not just a matter 
of a little spilled coffee... 


A case in point: 


N.M. is a 55-year-old male with histologically 
proven cirrhosis, ascites, and a spleno-renal 
anastomosis. He has had three episodes of 
portal-systemic encephalopathy (PSE). two of 
which required hospitalization. His most recent 
episode was induced by increased protein 
ingestion and constipation. Upon examination, 
the patient exhibited asterixis, deterioration of 
mental state, hyperammonemia and inability to 
do the Trailmaking Test. Lactulose therapy was 
accompanied by a progressive elimination of 
these signs of PSE. The patients mental state 
became normal. 


"Adapted from an actual case history 





professional model was used to ensure patient privacy 
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„this is portal-systemic 
encephalopathy (PSE)- 


(Also called Hepatic Encephalopathy, Hepatic Coma.) 
-a common complication of chronic liver disease. 





à Brief Summary 


encephalopathy, including the stages of hepatic pre-coma and L Con 
trolled studies have shown that lactulose syrup therapy reduces the blood 


a da E i 
ammonia levels by 25-50%: this is generally paralleled by an improvement in 
a the patients mental state and by an improvement in EEG patter: he clin 


cal response has Deen observed in about 75% of patients, whic} at least 
as satisfactory as that resulting from neomycin therapy An increa f 
patients protein tolerance is also frequently observed with lact > therapy 


Common early symptoms in the treatment of chronic portal-systemic encephalopathy, Capilar tat 
y y p been given for over 2 years in controlled studies 


Irritability inappropriate behavior CONTRAINDICATIONS: Since Cephulac contains galactose (less than 
¢.2qQ./15 ml), it is contraindicated in patients who require a low actose dii 

eunpnnor vav look 

oUt no! A laraw Ay OOK WARNINGS: Use in Pregnancy: Studies in laboratory animals have not 


a lack of concern for others inversion of sleep pattern vod eo a teralogenic potential. OF ractulose. The Sits d 


juring pregnancy and its effect on the mother or the fetus have been 
evaluated in humans. The physician and patient should understand that the 
possibility that lactulose syrup might cause damage to the human fetus car 


m It f t ~ ti ti f PS E not be excluded. Lactulose syrup should not be given during pri ancy 
esu S O recen Inves Iga ions O unless, in the opinion of the physician, the possible benefits jtweian the 
: possible risks 
WOo-thirds Cirrnotic patients ) portal hypertension 
Two-thirds of k | mot 3 P alle ni " with r ona J M rte E PRECAUTIONS: Lactulose syrup contains galactose (less thar J./1 
who appeared mentally normal by conventional assess mi.) and lactose (less than 1.2 g,/15 ml.) and it should be used with cautior 
ment revealed Impairment of cerebral fun tion on psycho in diabetics. There have been conflicting reports about the concomitant use 


of neomycin and lactulose syrup. Theoretically, the elimination of certain 





Mt ee : " Tim a ^ ^» Armee scam rs C 3c E hehe wei , 
rmx tor resting. INIS aystun Ton was in the same range as colonic bacteria by neomycin and possibly other anti-infective agents may 
) 
T E en ee S ln o A ae - —É 9 interfere with the desired degradation of lactulose and thus prevent the acidi 
that If D 11 C nts with Drain damage after blunt tr ‘wma fication of colonic contents hus the status of the lact ¡lose-treated patient 
anh Y^ . h rirrhncie mtrs - 2 should be closely monitored in the event of concomitar ral anti-infective 
Alcol 'olic males with cirrhosis demor strated a mental iherapv ( iar ta ng Soul aeu e Gabi iall j ring tl tial pl e 
Hi au y Iii idAc VOD y ¿1101 DO Sel WEOL y IUIN al pnas 
State significant y inferior to alcoholics without cirrhosis of therapy for portal-systemic encephalopathy because the loose stool: 
i resulting from their use may falsely suggest that adequate Cephulac dosage 
| ne majority of cirrnotic pati nts with portacaval shunts has been achieved. In the overall management of portal-systen ncepha 
A E nein , "o el Ex ec à “trahia lopathy it should be recognized that there is serious underlying liver disease 
who appedr.t a mentall y NOrmal! nad demonstrable with complications s ich 4 electrolyte disturbani (e iy pokalen 1) for 
ALT , Vito oL ao CIC 7 MUTI Uc Lt 4 yk r al! 
DSYC hom Tor Impairment which other specific therapy may be required 
ADVERSE REACTIONS: Cephulac may produce gaseous diste n with 
flatulence or belching and abdominal discomfort such as cramping in about 
Ti t PS E ith 20% of patients. Excessive dosage can lead to diarrhea. Nause d vomit 
rea WI ng have been reported infrequently 
Ce hulac lactulose S ru DOSAGE AND ADMINISTRATION: The usual dosage i 2 to 3 tablesp 
D y fuls (30 to 45 ml., containing 20 g. to 30 g. of lactulose) three or four time 
"—lemummDOtr:iuL f g daily. The dosage may be adjusted every day or two to produce | 
eleves mr >f In / 576 OT episol les stools daily Hourly doses of 30 to 45 ml. of Cephulac may be used to induce 
E "c the rapid laxation indicated in the initial phase of the therapy of porta 
acts without serious adv erse reaction: systemic encephalopathy. When the laxative effect has been achieved the 
i dose of Cephulac may then be reduced to the recommended d gose 
lowers DIOOG ammonia levels Improvement in the patient's condition may occur within 24 hoi iut n 
> ke F not begin betore 48 hours or even later. Continuous lor Q-term therapy 
improves EEG and mental state indicated to lessen the severity and prevent the recurrer | 
systemic encephalopathy. The dose of Cephulac for this purpost ihe same 


perm ts more normal « jetar y protein intake as the recommended daily dose 


provides an easy-to-manage means of long-term therapy Product Intormation as of August, 1975 
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(lactulose) Syrup 


Sy ) contains’ 10 g. lactulose (and less than 2 2 a galactose 


ictose, and 12g or less of other sugars 


for th prevention and treatment 
of PSE in your patients with chronic 
liver disease 
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AZULFIDINE® 


(sulfasalazine, N.F.) 


Tablets and EN-tabs® 


INDICATIONS: AZULFIDINE (sulfasalazine, N.F.) is indicated in the treatment of mild 
to moderate ulcerative colitis, and as adjunctive therapy in severe ulcerative colitis. 
AZULFIDINE EN-tabs are particularly indicated in patients who experience gastroin- 
testinal intolerance after the first few doses of the drug, when such intolerance is 
not primarily due to high blood levels of sulfapyridine and its metabolites and in 
those for whom a reduction in dosage does not alleviate the gastrointestinal effects. 
CONTRAINDICATIONS: Hypersensitivity to sulfonamides or sa icylates. In infants 
under 2 years. Intestinal and urinary obstruction. Pregnancy at term and during the 
nursing period. In patients with porphyria. 

WARNI bs: The safe use of sulfonamides in pregnancy has not been established. 
Evaluate benefit to risk carefully when giving sulfonamides during pregnancy, espe- 
cially at term, since kernicterus may be produced in the newborn. The teratogenic 
potential of most sulfonamides has not been thoroughly investigated in any species 
and a arent increase of cleft palate and other bony abnormalities has been 
observed when certain sulfonamides were given orally to pregnant rats and mice at 
7 to 25 times the human therapeutic dose. 

Deaths associated with the administration of AZULFIDINE (sulfasalazine, NF.) 
have been reported from hypersensitivity reactions, agranulocytosis, aplastic 
anemia, other blood dyscrasias, renal and liver damage, irreversible neuromuscular 
and CNS changes and fibrosing alveolitis. 

The presence of clinical signs such as sore throat, fever, pallor, purpura, or 
jaundice may be indications of serious blood disorders. 

Complete blood counts as well as urinalysis with microscopic examination should 
be done frequently. 

PRECAUTIONS: r= Anae with caution to patients with impaired renal or hepatic 
function, severe allergy or bronchial asthma. 

Patients with glucose-6-phosphate dehydrogenase deficiency should be observed 
closely for signs of hemolytic anemia. 

Maintain adequate fluid intake to prevent crystalluria and stone formation. 
ADVERSE REACTIONS: Adverse reactions have been observed in 5 to 55% of patients 
included in clinical studies reported in the literature. Experience suggests that with 
daily dosages of 4 g or more, adverse reactions tend to increase. The most common 
adverse reactions associated with AZULFIDINE therapy are anorexia, nausea, vomit- 
ing, and gastric distress. The 1777 tg reactions have been reported to 
occur during therapy with AZULFIDINE. 

dyscrasias: Agranulocytosis, aplastic anemia, thrombocytopenia, leuko- 
penia, hemolytic anemia, Heinz Body anemia, purpura, hypoprothrombinemia, 
“cyanosis, and methemoglobinemia. 

Hypersensitivity reactions: Generalized skin eruptions, erythema multiforme 
(Stevens-Johnson syndrome), parapsoriasis varioliformis acuta (Mucha-Haberman 
syndrome), exfoliative dermatitis, epidermal necrolysis (Lyell's syndrome) with cor- 
neal damage, pruritus, urticaria, photosensitization. anaphylaxis, serum sickness 
syndrome, chills, drug fever, periorbital edema, conjunctival and scleral injection. 
arthralgia, transient pulmonary changes with eosinophilia and decreased pulmonary 
function, allergic myocarditis, polyarteritis nodosa, and L.E. phenomenon. 

Gastrointestinal reactions: Anorexia, nausea. emesis. abdominal pains, diarrhea, 
bloody diarrhea. impaired folic acid and digoxin absorption. stomatitis, pancreatitis, 
and hepatitis. 

CNS reactions: Headache, vertigo, tinnitus, hearing loss, peripheral neuropathy, 
transient lesions of posterior spinal column, transverse myelitis, ataxia, convulsions, 
insomnia, mental depression, hallucinations and drowsiness. 

Renal reactions: Crystalluria, hematuria. proteinuria, and nephrotic syndrome 
Toxic nephrosis with oliguria and anuria. 

Incidents of alopecia and reduction in sperm count and viability have also 
been reported. 

The sulfonamides bear certain chemical similarities to some goitrogens, diuretics 
(acetazolamide and the thiazides), and oral hypoglycemic agents. Goiter production, 
diuresis, and hypoglycemia have occurred rarely in patients receiving sulfonamides. 
Cross sensitivity may exist with these agents. 

AZULFIDINE (sulfasalazine, N.F.) produces an orange-yellow color when the urine 
is alkaline. Similar discoloration of the skin has also been reported. 

SUPPLIED: Tablets and EN-tabs (enteric-coated) 0.5 gm, in bottles of 100 and 500 
Also available as Azulfidine Unit Dose in boxes of 100's and 1000's 
IMPORTANT: See full prescribing information before administering AZULFIDINE. 
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in irritable colon* 


When stress makes waves 
for the spasm reactor... 


A normal reaction to emotional stress is a marked increase in both 
the strength and frequency of wave-like contractions of colonic motility.' 








However, in the patient with irritable bowel syndrome, this psychovisceral References: 1. Aimy, TP, Kern, E, 
reaction is of greater intensity and duration than normal." and Tulin, M.: Alterations in colonic 
function in man under stress. !l: 
The result can be G.I. spasm. Experimental production of sigmoid 
i , V spasm in healthy persons. 
When spasm and pain associated with irritable bowel syndrome call Gastroenterology 12(3):425-436, 
for treatment beyond your counseling and reassurance, Donnatal may 1949. 2. Almy, T.P., Hinkle, L.E., Berle, 
prove to be a helpful adjunct. The smooth central sedation and prompt out arbi E uk 
peripheral antispasmodic/anticholinergic action of Donnatal Experimental production of sigmoid 
may provide this symptomatic relief necessary to help calm the waves spasm in patients with spastic 
constipation. Gastroenterology 
...and quell the spasm. 12(3):437-449, 1949. 








“Indications: Based on a review of this drug by the NAS/ NRC and/or other 
information, FDA has classified the following indications as possibly 
effective: adjunctive therapy in the treatment of peptic ulcer; the treatment 
of the irritable bowel syndrome (irritable colon, spastic colon, mucous 


Contraindicated in patients with glaucoma, renal or hepatic 
disease, obstructive uropathy (for example, bladder neck 
obstruction due to prostatic hypertrophy), or a hypersensitivity 


oin ane ane AS: TEM to any of the ingredients. Blurred vision, dry mouth, difficult 
Final classification of the less-than-effective indications requires further urination, and flushing or dryness of the skin may occur at 
investigation. higher dosage levels, rarely at the usual dosage. 










the spasm relaxer. i. 








each tablet, 

capsule or 

5 mi (tsp) of each 

elixir (2396 Donnatal 
Ne. | : OFIC) * No. 2 Tablet _ 

» Phenobarbital (Ya gr) (Vo gr) 
(Warning: 16.2 mg 32.4 mg 
may be habit forming) 

Hyoscyamine sulfate 0.1037 mg 0.1037 mg 
Atropine sulfate 0.0194 mg 0.0194 mg 
Hyoscinehydrobromide —  O.0065mg 0.0065 mg Á— 





AH OBI NS A.H. Robins Company, Richmond, Virginia 23220 i 


m» 
Kymographic record 
obtained from sigmoid 
colon of a patient with 
irritable bowel syndrome 
during stress-provoking 
interview. Adapted from 
Almy et al.’ 
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Peritoneoscopy: An Alternative Approach to Unresolved 
Intra-abdominal Disease* 


JEAN W. SALEH, M.D. 
New York, NY 


b Peritoneoscopy was performed in 49 patients with ill-defined intra-abdominal 
disease. The patients were classified into categories including inconclusive liver 
scans, jaundice, ascites, abdominal mass and staging for Hodgkin’s disease. 
Visual evaluation of lesions and directed biopsies led to the correct diagnosis in 
87% of the cases. In experienced hands, peritoneoscopy is a safe and useful 
technic and should be considered strongly in obscure intra-abdominal diseases. 


INTRODUCTION 


Increasingly, peritoneoscopy is becom- 
ing a procedure of choice for the diagnosis 
of intra-abdominal diseases.! The safety and 
usefulness of this technic have extended its 
use beyond the scope of liver diseases in- 
cluding peritoneal seeding and metastases, 
staging for Hodgkin’s disease,? jaundice, 
ascites and a variety of surgical disorders.* 4 
The direct visualization of lesions and di- 
rected biopsies have made the technic of 
paramount importance for definitive diag- 
nosis and possibly treatment, namely for the 
Fitz-Hugh Curtis syndrome? and tubal liga- 
tion. Blind liver biopsy, endoscopic re- 
trograde cholangiopancreatography, liver 
scintiscanning, selective arteriography and 


° Read before the 42nd Annual Convention of 
the American College of Gastroenterology, New 
Orleans, LA, 24, 25, 26 October 1977. 

From the Division of Gastroenterology, De- 
partment of Medicine, St. Luke's Hospital Center, 
Columbia University, College of Physicians and 
Surgeons. 


ultrasound, are all well established tech- 
nics with their values and limitations. 
Nevertheless, peritoneoscopy represents a 
valuable alternative, especially when the 
intra-abdominal disease remains obscure, 
when other diagnostic technics have failed, 
when it is important to consider or+avoid 
laparotomy and when direct vision of the 
lesion and tissue diagnosis become manda- 
tory. 

The purpose of this paper is to present 
data showing that in unresolved intra- 
abdominal diseases, peritoneoscopy with 
directed biopsies is an important adjunct 
to our modern armamentarium. 


PATIENTS AND METHODS 


Forty-nine patients with unresolved 
intra-abdominal diseases encompassing in- 
conclusive liver scans (29), jaundice (5). 
ill-defined abdominal mass (7), ascites (6) 
and staging for Hodgkin's disease (2), were 
referred to our Gastrointestinal Unit for 
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TABLE I 


CATEGORIES OF THE UNRESOLVED INTRA-ABDOMINAL 
DISEASES STUDIED BY PERITONEOSCOPY 





No. of 

patients 
Inconclusive liver scans 29 
Jaundice 5 
Ill-defined abdominal mass T 
Ascites 6 
Staging for Hodgkin's disease 9 
Total 49 


peritoneoscopy and directed biopsies. All 
patients were thoroughly evaluated and 
their charts carefully searched for contra- 
indications. Prothrombin time and platelet 
counts were obtained on all patients 24 
hours prior to the examination. A three- 
second above control for the prothrombin 
time and a platelet count over 70,000 were 
considered reasonable risks to undertake 
the procedure. Peritoneoscopy was not per- 
formed in patients with recent myocardial 
infarction, acute surgical abdomen, severe 
chronic obstructive lung disease or blood 
dyscrasias. These disorders are considered 
contraindications to the procedure. 


The procedure was explained in detail 
to all patients in order to prevent appre- 
hension and insure full cooperation. In each 
case, a signed consent was obtained. Pa- 
tients were fasted 12 hours prior to the 
examination and they were given, as pre- 
medication, 30 minutes before the test, 
atropine 0.4 mg. and diazepam 10 mg, intra- 
muscularly. 


The Wolf operating peritoneoscope 
No. 4937 was used alternating with the 
Wolf flash photolaparoscope No. 4317C 
adapted to an electric flash generator 
No. 3329. Biopsies were obtained through 
the operating scope using the needle or the 
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TABLE II 


RESULTS OF PERITONEOSCOPY IN PATIENTS WITH 
INCONCLUSIVE LIVER SCANS 











No. of 
patients 
Perihepatitis with fibrosis | 3 
Micronodular cirrhosis 8 
Macronodular cirrhosis | 1 
| 
Hepatitis | 2 
Fatty infiltration 2 
Metastatic liver disease 5 
Normal findings | 4 
m he "T 
Positive diagnosis | 25 
No diagnosis ( diffuse | 
intra-abdominal adhesions ) 4 
| M 


Total | 29 





forceps, or through another puncture using 
the Menghini needle directed to the lesion 
under constant vision. 


After thorough cleansing of the ab- 
dominal skin with a mixture of alcohol and 
iodine or betadine, pneumoperitoneum was 
induced using a hand bulb or CO, pump. 
A thin Foures needle with lateral holes 
was introduced after local anesthesia with 
1% xylocaine, in the external portion of a 
line extending from the umbilicus to the 
anterosuperior iliac crest. Once the ab- 
dominal distention was symmetrical and 
hence considered satisfactory, a small in- 
cision was made 2 cm. below the umbilicus 
after local anesthesia. The trocar was then 
introduced followed by the peritoneoscope 
and the examination was begun. 


RESULTS 


The overall indications for peritone- 
oscopy are shown in Table I. In the 29 
patients with inconclusive liver scans, most 
of the scan reports described hepatomegaly 
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TABLE III 


RESULTS OF PERITONEOSCOPY IN PATIENTS WITH 
JAUNDICE OF UNDETERMINED ORIGIN 


No. of 
patients 
Cancer, head of pancreas 2 
Choledocholithiasis 1 
Cancer, porta hepatis 1 
Cancer, gallbladder extending 
to common bile duct 1 
Total 5 


with multiple filling defects, heterogenous 
uptake, single or multiple silent areas to- 
gether with inconsistent or negative blind 
liver biopsies. In contrast, in the same pa- 
tients subjected to  peritoneoscopy, as 
shown in Table II, perihepatitis with cap- 
sular inflammation together with moderate 
fibrosis and hepatic adhesions were seen in 
three patients, micronodular cirrhosis in 
eight patients and postnecrotic cirrhosis in 
one patient. Hepatitis with its characteristic 
redness and swelling of the liver with 
blunting of the edges was discovered in two 
cases and fatty infiltration with enlargement 
of the liver, yellowish discoloration and 
doughy consistency in two others. In five 
patients, both lobes of the liver were cov- 
ered with white, hard, umbilicated nodules, 
characteristic of metastases from primary 
gastrointestinal or pancreatic carcinoma. In 
four patients the size, color and consistency 
of the liver were found to be within normal 
limits. All these findings were corroborated 
by directed liver biopsies. Finally in four 
patients, extensive intra-abdominal ad- 
hesions secondary to previous surgery or 
peritoneal irritation or inflammation pre- 
cluded an adequate examination and diag- 
nosis. 


In the five patients with undetermined 
jaundiced (Table III), biliary obstruction 
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TABLE IV 


ResuLrs Or PERITONEOSCOPY IN PATIENTS WITH 
ILL-DEFINED INTRA-ABDOMINAL MASS 





No. of 
patients — 
———— AG ———————ÉÁt 
Lipoma 1 
Cancer, large omentum 2 
Cirrhosis with left hepatomegaly l 
Left lobe with metastases 1 
Congestive liver disease 1 
Positive diagnosis 6 
No diagnosis (extensive 
abdominal scarring ) 1 
Total 7 





was highly suspected clinically. In two pa- 
tients, a dark green liver with grossly dis- 
tended, translucent and hypervascular gall- 
bladder was strongly suggestive of carci- 
noma of the head of the pancreas. In one 
case, the gallbladder was distended with a 
thick whitish wall but was no longer trans- 
lucent and hypervascular. These findings 
together with patchy green liver afe pa- 
thognomonic of choledocolithiasis. In an- 
other patient, the gallbladder was found to 
be completely collapsed, maintaining its 
fine vascularization and thickness while 
the liver was diffusely green with inflamma- 
tion of Glisson’s capsule which was covered 
by worm like linear dilatation of the bile 
ducts known as vasa aberrantia, These 
lesions are suggestive of carcinoma of the 
porta hepatis. Finally in one patient with 
a small, whitish and ligneous gallbladder 
together with inflammation and adhesions 
in the cholecystic bed, carcinoma of the 
gallbladder was strongly suspected. In this 
case the extension of the carcinoma to the 
common bile duct was presumed since there 


was hepatomegaly with diffuse greenish 
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TABLE V 
RESULTS OF PERITONEOSCOPY IN PATIENTS WITH 
ASCITES 
No. of 
patients 
Peritoneal tuberculosis 2 
Carcinoma peritoneum 2 
Micronodular cirrhosis 
& hepatoma I 
Positive diagnosis 5 
No diagnosis (massive ascites ) 1 
Total 6 


discoloration. These diagnoses were all 
confirmed by laparatomy. 


In seven patients with ill-defined intra- 
abdominal mass (Table IV), a large pa- 
rietal lipoma was seen in one patient and 
in two patients, an intra-abdominal carci- 
noma with diffuse extension to the large 
omentum, anarchic growth, friability, mod- 
erate ascites and adhesions to the parietal 
peritoneum was discovered. In another pa- 
tient, the intra-abdominal mass consisted of 
large left hepatomegaly with over all cir- 
rhosis and portal hypertension. One patient 
had left lobe metastases, typically umbili- 
cated most likely secondary to a gastro- 
intestinal carcinoma. In another patient the 
liver was grossly enlarged, hyperemic with 
punctate phlyctenular white nodules highly 
characteristic of congestive liver disease.® 
These findings were verified by directed 
biopsies. Finally in one patient, extensive 
abdominal scarring, with its multiple cor- 
rolary intra-abdominal adhesions, prevented 
good visualization despite two attempts. 


In six patients with ascites (Table V) 
and inconclusive laboratory and clinical 
findings, peritoneoscopy disclosed after 
fluid retrieval two cases of peritoneal tu- 
berculosis with its characteristic white 
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millet seed dissemination and two carci- 
nomas of the peritoneum with unknown 
primary. In one patient micronodular cir- 
rhosis was found with hepatoma, These 
diagnoses were confirmed by needle or 
forceps biopsies. Massive ascites in one case 
precluded good examination. 


Two patients with known Hodgkin’s 
disease underwent peritoneoscopy for intra- 
abdominal staging. In the two cases, there 
was no involvement of the liver or the 
spleen. These findings were confirmed by 
laparotomy. 


The only incident encountered in our 
series was a subcutaneous emphysema in 
an obese patient occurring two hours after 
the procedure. This occurrence resolved 
spontaneously the following day. 


COMMENT 


These data clearly show that in unre- 
solved intra-abdominal disease, peritone- 
oscopy may be an important adjunct in 
reaching the final diagnosis. The procedure 
allows not only a direct examination of the 
lesions but also permits, when doubt exists, 
directed biopsies under constant observa- 
tion. The need for a simple technic of 
celomic investigation was felt around the 
turn of the century when both Kelling’ and 
Jacobeus* tried independently to answer 
these questions, resorting to a small ab- 
dominal incision rather than to extensive 
and, at times, unnecessary laparotomy. Fol- 
lowing many vears of desuetude due to early 
imperfections and incidents, peritoneoscopy 
has become a necessary procedure in any 
comprehensive program. Its impact lies 
mostly in the differential diagnosis of 
jaundice as outlined carefully by the 
“chromo-diagnosis” of Kalk? and of Caroli’ 
and in tissue diagnosis. Similar to other 
technics, however, it has its own limita- 
tions, those prescribed by the clinical and 
laboratory status of the patient and those 
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encountered during the examination, name- 
ly extensive adhesions, gross ascites, or yet 
undefined endoscopic manifestations of an 
illness. In the latter instance, precise and 
directed biopsies may resolve the dilemma. 
Liver diseases or any lesions surfacing on 
this organ, are readily diagnosed as well 
as the multiple and subtle presentations of 
the gallbladder in various diseases. Re- 
gional lymphatic and venous compressions 
secondary to pancreatic diseases! are well. 
known manifestations as are the indirect 
involvements of the liver and the gallblad- 
der. Spleen manifestations of systemic dis- 
ease or lymphoma are well outlined and 
peritoneal, omental and intestinal lesions 
are all well within the reach of the endo- 
scope and the forceps. 


Peritoneoscopy does not pretend to 
supplant all other well established diag- 
nostic technics. It offers, however, in experi- 
enced hands, a simple, safe and effective 
alternative, to be strongly considered in ill- 
defined intra-abdominal diseases. 


950 Park Ave. 
New York, NY 10028 
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Crohn’s Disease in Barrett’s Esophagus 


CHUNG-SENG LEE, M.D.? 
JAGDISH C. MANGLA, M.D., F.R.C.P.(C), F.A.C.P.* 


and 
SHUI-SHIH SAGE C. LEE, M.D., Ph.D.7 
Rochester, NY 


A patient with regional ileitis (Crohn's disease) developed a benign esopha- 
geal stricture. He had no history of heartburn or other symptoms of reflux esopha- 
gitis. The diagnosis of Crohn's disease was suspected but could not be proved 
preoperatively. The surgically resected esophagus showed the gross and micro- 
scopic features of Crohn's disease. Barrett’s esophageal mucosa was also found 
in the resected esophagus. Postoperatively, the patient developed a fistula at the 


esophagogastrostomy site. 


Crohn’s esophagitis has been reported in 15 patients but none had Barrett's 
esophagus. We believe our patient reported here is the first case with Crohn’s 


disease and Barrett’s esophagus. 


Crohn's disease was originally de- 
scribed as an idiopathic benign inflamma- 
tory disease of the terminal ileum.! Similar 
histopathological lesions were subsequently 
described in other parts of the alimentary 
tract ( AT).** Although the disease can be 
seen in any part of the AT, involvement of 
the esgphagus is rare.*!9? Furthermore, the 
diagnosis in many of the reported cases was 
not adequately documented. In fact, the 
existence of Crohn's esophagitis as a dis- 
ease entity has been questioned.!* 


We saw a patient with a histopatho- 
logical diagnosis of regional enteritis who 
developed a benign esophageal stricture. 
The gross and histopathological findings of 
the resected esophagus showed features 
compatible with those seen in Crohn's dis- 
ease. We also found Barretts esophageal 
mucosa in the same specimen. Since the 


* Gastroenterology Unit, Department of Med- 


. ACine; "University of Rochester School of Medicine 


and Dentistry and Monroe Community Hospital. 
Department of Pathology, University of 
~ Rochester School of Medicine and Dentistry and 
Monroe Community Hospital. 
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combination of Crohn’s disease and Bar- 
retts esophagus has not been reported pre- 
viously, we describe here our patient and 
review 15 previously reported cases of 
Crohn's esophagitis. 


CASE REPORT 


J. L., a 52-year old white male was 
admitted to Strong Memorial Hospital with 
severe dysphagia, weight loss and a drain- 
ing sinus in his right flank, for the last six 
months. 


He had intermittent diarrhea and back 
pain since the age of 30. In 1959, x-rays of 
his spine showed ankylosing spondylitis. 
In February, 1961, he developed intestinal 
obstruction and perforation. At laparotomy, 
a large mass (12 cm. X 8 cm.) at the 
terminal ileum was found. The histology of 
the resected small bowel showed features 
of regional enteritis (Fig. 1). In 1964, he 
underwent surgery for an anal fistula. 
Microscopically, the fistula showed fibrosis 
and nonspecific chronic inflammation with 
a few multinucleated giant cells. 
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Fig. 1--Microscopic features of the resected ileum. 


A. Thickening of the intestinal wall (Hematoxvlin and eosin, original magnification x4). 


B. Fistulous tract with chronic inflammatorv cells and granulation tissue. "F" indicates fistula 
(Hematoxylin and eosin, original magnification x84). 


C. Chronic inflammatory reaction and fibrosis involving mucosa and submucosa ( Hematoxylin 


and eosin, original magnification x48). 


> 


D. Granuloma with lymphocytes, plasma cells, histiocytes and foreign body giant cells iar- 


rows) (Hematoxylin and eosin, original magnification x120), 


Except for occasional diarrhea, he did 
quite well after 1964 until April, 1975, when 
he developed right flank pain, nausea and 
occasional vomiting. Upper gastrointestinal 
x-ray series and barium enema were nor- 
mal. Three weeks later, he was admitted 
to a local hospital where a retroperitoneal! 
abscess, situated in the right flank, was 
incised and drained. No nasogastric intuba- 
tion was done during this hospitalization. 


Immediately after this acute illness, 
he began to have difficulty in swallowing. 
He denied any “heartburn” or substernal 
pain. An esophagogram and esophagoscopy 
revealed superficial ulcers and stricture of 
the distal esophagus. Biopsy of the esopha- 


$ 


gus showed only granulation tissue. He was 
treated with antacids and Maloney bougie 
dilatation. A transient pneumomediastinitis 
developed during one esophageal dilatation 
procedure but Hypaque® swallow study 
failed to demonstrate perforation or fistula 
formation from the esophagus. He was un- 
able to eat anthing except blenderized 
food. His general condition deteriorated, 
body weight decreased by 9 kg. and alo- 
pecia developed. He was transferred to 
Strong Memorial Hospital on 24 August 
1976. 

On admission he weighed 56.7 kg. His 
face was pale, extremities were cold and 
skin was dry. There was a 3 em. circular 
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* 

Fig. 2—Preoperative esophagogram shows a long 
narrow distal esophageal stricture with 
irregularity of mucosa and a small hiatal 
hernia. 


wound (fistula) with yellowish exudate in 
his right flank. Serum albumin was 
2.5 gm./100 ml. STS and PPD were nega- 
tive. An esophagogram (Fig. 2) demon- 
strated a long tubular constriction of the 
esophagus and a small hiatal hernia. The 
esophagus was examined with an Olympus 
GIF-D3 scope. The esophageal lumen was 
almost obliterated by a stricture 30 cm. 
from the incisor teeth, A size 20 F Maloney 
bougie could not be passed through the 
stricture. The mucosa proximal to the stric- 
ture was hyperemic with an irregular sur- 
face. Biopsy of the esophagus again showed 
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Fig. 3—Postoperative esophagogram shows a gas- 
troesophagostomy and a fistula to the 
mediastinum, 

only granulation tissue. He was given pa- 


panera nutrition with Freamine 1 and 
intralipid. 


The esophagus was dilated with a rigid 
dilator up to 24 French and then by Ma- 
loney bougies every other day to size 40 F. 
He gained 5 kg. of weight in three weeks 
and was able to eat a soft diet. At this time 
an Olympus JK duodenoscope could be 
passed through the s: trictured area. The 
stricture was 4 cm. in length and the 
esophageal mucosa distal to the stricture 
was normal except for mild hyperemia. The 
mucosa around the stricture area was hy- 
peremic with an irregular surface, shallow 
ulcers and pseudomembrane formation. 
Biopsy of the esophagus proximal and distal 
to the stricture showed columnar epithelial 
cells, and biopsy of the strictured area 
showed granulation tissue with a cluster of 
atypical mucosal cells suggestive of squa- 
mous cell carcinoma. Because of the possi- 
bility of carcinoma, part of the esophagus 
Was “resected, This was followed by a gas- 
troesophagostomy, pyloroplasty and feed- 
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Fig. 4—Gross specimen of the resected esophagus. 
Right side is cardia of the stomach. 
Esophageal wall is very thick. Mucosal sur- 

ace is vero irregular. Ulceration, nodula- 


tion amd fissures (arrows) are seen, 


M 





Fig, 5-Comparson of the esophagus of patient 

(J. L.) (upper) with esophagus of a pa- 

tient with Barretts esophagus (J. B.) 
(lower). Note the marked thickness of 
the esophageal wall in J. L. (Crohn's 
escphagus). “L? shows a reactive hyper- 
plastic Iymph node along with Crohn's 
esophagit's. 


ing jejunostomy. One week after the oper- 
ation, pus-like substance was drained from 
the chest tube. Barium swallow at this time 
showed an esophageal-mediastinal fistula 


( Fig. 3). 
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Fig. 6—Microscopic 
esophagus. 
A. Chronic transmural inflammation in 
submucosal and muscular layers. The 
mucosal layer is denuded (Hematoxylin 
and eosin, original magnification x30). 

B. Hypertrophy of the muscular layer in- 
filtrated with chronic inflammatory 
cells ( Hematoxvlin and eosin, original 
magnification x48 ). 

C. Granuloma in muscle laver with giant 
cels (wide arrow). Hypertrophic 
nerves are also noted (thin arrow) 


( Hematoxylin and eosin, original mag- 
nification x120). 


features of the resected 


The resected esophagus had a very 
thick wall (Figs. 4 and 5). This is especial- 
ly evident when the thickness of the 


650 


El t ES a M > 
i dues 


Doe 


Fig. 7~Features of Barretts esophagus in pa- 

tient J. L. 

A. Mucosa with squamous epithelium 
(arrow—right side) and columnar 
epithelium (arrow—left side) are dem- 
onstrated at the same level of the 
proximal resected esophagus (Hema- 
toxylin and eosin, original magnifica- 
tion x30). 

B. Barretts esophagus with gastric 
fundal type mucosa and some intestinal 
villous projection (Hematoxylin and 
eosin, original magnification x48). 

C. Oxyntic cells (arrow) in the gastric 
gland of the fundal type of Barrett's 
esophagus (Hematoxylin and eosin, 
original magnification x500). 


esophagus is compared with the thickness 
of that of a patient with reflux esophagitis 
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and Barrett's esophagus using a macro lens 
(Fig. 5). The mucosal surface of the 
esophagus was verv irregular with a cob- 
blestone appearance containing ulcerations 
and fissures ( Fig. 4). Microscopically, there 
was  transmural chronic inflammation 
( Figs. 6A and 6B) and hypertrophy of the 
muscular layer (Fig. 6B). Granulomatous 
and neuromatous hypertrophic lesions were 
found along with the marked inflammatory 
process (Fig. 6C). The Barrett's mucosa 
was also found in the resected esophagus 
(Fig. 7). In the same biopsy specimen, 
stratified squamous epithelium was seen on 
one end and columnar epithelium on the 
other, with mucosal ulceration in between 
(Fig. 7A). Distal to the stricture, gastric 
fundal type mucosa and metaplastic in- 
testinal mucosa were observed (Fig. 7B). 
Oxyntic cells were noted in the fundal 
tvpe mucosa (Fig. 7C ). 


The patient developed two episodes 
of septicemia during his hospital stay 
which were controlled by antibiotics. The 
esophagomediastinal-cutaneous fistula final- 
lv closed after three months on elemental 
diet feedings through a jejunostomy tube. 
The patient feels well now and can eat a 
soft diet bv mouth. The fistula in his ab- 
domen, however, is not completely healed 
and drains occasionally. 


COMMENT 


This patient had a classical clinical pic- 
ture of Crohn's disease manifested by diar- 
rhea, intestinal obstruction, retroperitoneal 
abscess, enteric fistula, anal fistula and 
sacroileitis. The resected terminal ileum 
demonstrated transmural inflammation and 
epithelioid giant cell granuloma. Later in 
the course, he developed an esophageal 
stricture. The resected esophagus showed 
transmural inflammation, muscular hvper- 
trophy, neuromatous lesions with hyper- 
trophied nerves and areas of granuloma 


June, 1978 


formation. These features are very sug- 
gestive of Crohn's disease of the esophagus. 


Other etiological factors that might 
cause esophageal stricture in this patient 
were considered. One possibility was re- 
flux esophagitis reflected by the presence 
of Barrett's esophageal mucosa, Neither his 
clinical symptoms nor the histologic find- 
ings of the resected esophagus, however, 
suggested reflux esophagitis. In reflux 
esophagitis, lesions are mainly in the mu- 
cosa and the submucosa and the greatest 
amount of cellular infiltration is found 
closer to the epithelium.*$ Also, muscle 
hypertrophy, neuromatous and granuloma- 
tous changes have not been reported in re- 
flux esophagitis.18 


Trauma can cause foreign body gran- 
uloma, Our patient had a pneumomedias- 
tinum during an esophageal dilatation pro- 
cedure. It is unlikely, however, that the 
long-segment, transmural, granulomatous 
inflammation was caused by a small trau- 
matic perforation. Fungal diseases, tuber- 
culosis and syphilis may present granuloma- 
tous lesions. There was no evidence of 
these infections in this patient. 


It is extremely rare to see Crohn’s dis- 
ease involving the esophagus. In 1969, 
Dyer, et ali? reported two patients with 
Crohn's disease of the esophagus and re- 
viewed the 12 previously reported cases of 
Crohn's disease of the esophagus. These 
authors were unable to find any patient 
with Crohn's disease of the esophagus in 
2,520 patients with Crohn's disease of the 
bowel reported in the literature. Marshak,!? 
likewise, did not find any instance of 
Crohn's disease of the esophagus in his 
8,000 cases of regional enteritis and 4,000 
cases of granulomatous colitis. 


Thus far, only 15 cases of Crohn's dis- 
ease of the esophagus have been reported 
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in the English literature. On endoscopic 
biopsy, five (Table I, Cases 1, 2, 4, 5, 11 
and 15) of these had insufficient esopho- 
geal mucosa and only one (Case 15) 
showed giant cell granuloma in the sui 
mucosa. Transmural change was not dis- 
played. The diagnosis was presumptive in 
these cases and was found in the presence 
of an unusual esophageal stricture’ or the 
existence of an esophageal lesion in pe- 
tients who also had manifestations ci 
Crohn's disease. 12 16 Nine (Table , 
Cases 3, 6, 7, 8, 9, 10, 12, 13 and 14) pe- 
tients were diagnosed from examination oí 
resected specimens obtained at surgery ¢° 
at autopsy. Four (Table I, Cases 7, 9, 1(, 
and 13) of these patients showed onl : 
thickening of the esophageal wall wit; 
transmural fibrosis and chronic inflamm.- 
tion; two (Table I, Cases 3 and 8) wer: 
described as similar to Crohn’s disease; anc! 
three (Table I, Cases 6, 12 and 14) had 
granulomas in the pathology specimen. N > 
giant cells were seen in the two patients 
(Table I, Cases 6 and 12) in whom his- 
tological material was available. Althoug) 
the presence of giant cells is not a sine que 
non for the diagnosis of Crohn's disease, 
their presence and their absence weighs 
against excluding favor this diagnosis. 
Therefore, one may argue the diagnosis of 
Crohn’s disease of the esophagus. On the 
other hand, however, two patients reported 
by Dyer*? and one reported by Cynn” had 
Crohn’s disease of the small intestine. They, 
however, did not have classical pathologica! 
features of granuloma formation in the 
esophageal specimen. 


Crohn’s disease is commonly seen in 
the small and large bowel which have 
columnar epithelium. Therefore, it is pos 
sible that Crohn’s disease has a predilection 
for columnar epithelium. If this is truc, 
then the patients with Barrett’s esophagus 
may have Crohn’s esophagitis because of its 
columnar epithelium. Our case is the onlv 
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Review or Cases REPORTED AS CROHN’S ESOPHAGITIS IN THE LITERATURE 


Reference 


Franklin? 


Heffernon8 


' Gelfand? 


Turinal? 


Madden!1 


Madden! 


Diagnostic 
evidence 


High esophageal 
stricture. 


Long esophageal 
stricture. 


High esophageal 
stricture 
with surgically 
resected 
esophagus. 


Polypoid mass in 


lower esophagus 


with remittant 
chronic 
inflammation of 
stomach and 
small intestine. 


Dysphagia, 
histopathology 
of the rectal 
biopsy, 
cobblestone 
lesion in cecum 
by barium 
enema. 


Stenosis of lower 
esophagus, 
surgical and 
pathological 
findings. 


Long esophageal 
stricture, 
surgical and 
pathological 
findings. 


Tubular stenosis 
of lower 
esophagus, 
surgical and 
pathological 
findings. 


Histology of 
esophagus 


Granulation tissue. *+ 


Granulation tissue. *+ 


Presumptive Crohn's 
disease. t 


Edema and chronic 
inflammatory cells 
infiltration in stoma.*+ 


Mild focal submucosal 
esophagitis.? t 


Thickening of the 
esophageal wall with 
granulomatous lesion,t 
no giant cell. 


Extensive submucosal 


and transmural fibrosis. t 


Presumptive regional 
esophagitis.tt 


Other gastrointestinal 
tract involvement 


No 


No 


No 


Stomach, duodenum 
and upper jejunum. 


Anal fissure, 
rectal ulcer. 


No 


No 


No 





June, 1978 


Lee, et al—Crohn's Disease in Barrett's Esophagus 


TABLE I (continued) 


653 


Review or Cases REPORTED As CROHN'S ESOPHAGITIS IN THE LITERATURE 


Patient 


Reference 


Diagnostic 
evidence 


Histology of 
esophagus 


Other gastrointestinal 
tract involvernent 


EEr p aa E T R PA AM A AA FN Rp Ir — HX — 


Dyer12 


Dyeri2 


M. B. 


Cynnl5 


Madden!1 


Livolsil4 


Miller16 


Long esophageal 
stricture, 
surgical and 
pathological 
findings. 


Narrowing of 
lower esophagus 
associated with 
Crohn’s ileitis. 


Dysphagia and 
irregularity of 
lower esophagus 
in esophagram 
associated with 
regional ileitis. 


Lower 
esophageal 
stricture, 
surgical and 
pathological 
findings. 


Esophageal 
fistula, autopsy 
finding. 


Esophageal 
fistula, surgical 
and pathological 
findings. 


Mid esophageal 
stricture 


diffuse. 


* Tissues obtained from peroral esophageal biopsy. 
t Tissues obtained from surgical resection. 


t No histology illustrated. 


Extensive fibrosis and 
focal inflammatory 
infiltrates in the 
submucosa and muscle 
layers.t 


Edema and dense 
fibrosis in submucosa 
and muscle layer, focal 
collection of plasma 
cells and lymphocytes, 
hypertrophy of 
nerve fibers.t 


Edema and nonspecific 
inflammatory changes in 
submucosa.” t 


Submucosal edema, 
intramural fibrosis and 
muscular hypertrophy, 
granulomatous lesion, 
no giant cells.t 


Transmural chronic 
inflammation without 
granuloma. 


Transmural chronic 
inflammation with 
noncaseating 
granuloma. tt 


Granulomatous 
inflammation. * 


Mouth ulcerations, 
Crohn’s disease in 
lower jejunum and 
ileum. 


Regional ileitis 
Recurrent mouth 
ulceration. 


Tleocolitis. 


Rectal fistula. 


Diffuse granulomatous 
colitis, oral ulcer, 
rectal abscess and 
fistula. 
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example of which we are aware showing 
these two diseases simultaneously. 
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Continuous Holter monitoring and serial blood pressure recordings were 
obtained during upper gastrointestinal endoscopy on 51 unselected patients. 
18 with cardiovascular disease. Sedation with intravenous diazepam produced 
a small but significant fall (P < .001) in blood pressure, heart rate and rate- 
pressure product. During endoscopy, the blood pressure rose only to base linc 
levels but the heart rate and rate-pressure product went significantly higher 
(P < .001). Nine subjects (five with pre-existing cardiovascular disease, four 
normal) exhibited electrocardiographic changes, including supraventricular 
arrhythmias, ventricular ectopy and significant ST segment depression. None of 
the patients had bradycardia or significant vagal symptomatology. The difference 
in incidence of abnormalities between the normal patients (4/33) and those with 
cardiovascular disease (5/18) was not statistically significant (P = 0.3). En- 
doscopy can be safely performed even in patients with cardiovascular disease 
but attention to the reduction of cardiac stress would further increase its safety. 


Upper gastrointestinal endoscopy has 
been shown to be a remarkably benign pro- 
cedure, with a very low incidence of mor- 
bidity and mortality.* 2 Prospective studies 
of cardiac responses during fiberoptic up- 
per gastrointestinal endoscopy have re- 
ported varying incidences of ischemic ST 
segment change, atrial or ventricular ectopy 
and numerous arrhythmias, all of which ap- 
pear more frequently in patients with un- 
derlying cardiovascular disease.3 Fortu- 
nately, most such disturbances remitted 
spontaneously without additional complica- 
tions, Although such evidence strongly sug- 
gests that endoscopy can be safely per- 
formed in cardiac patients, further confir- 


From the Department of Medicine, U. S. 
Walson Army Hospital, Fort Dix, NJ. 

* Assistant Professor of Medicine, Brown Uni- 
versity and Associate Director, Division of Cardi- 
ology, The Miriam Hospital. 

t Clinical Associate in Medicine, Mount Sinai 
School of Medicine, City University of New York. 


mation is clearly warranted. The optimum 
approach to such patients, in terms of se- 
lection, pre-medication and monitoring. 
still remains to be determined. 


e 


In the present study, systematic clin- 
ical observation and two-channel Holter 
monitoring were used to evaluate prospec- 
tively the cardiac responses to upper gas- 
trointestinal endoscopy in 51 unselected 
subjects, 18 of whom had cardiovascular 
disease. 


METHODS 


Fifty-one unselected patients, 37 males 
and 14 females, undergoing upper gastro- 
intestinal endoscopy were studied. They 
ranged in age from 18-88 years, with a 
mean of 47 years. Patients were chosen be- 
cause of demonstrated need for endoscopy; 
none were excluded because of underlying 
heart disease. A careful cardiac history and 
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TABLE I 
Enposcopic DIAGNOSES IN GASTROINTESTINAL 
EXAMINATIONS 
Number of 
Number of lesions with 
Diagnosis patients acute bleeding 
Normal 17 
Duodenal 
ulcer 18 5 
Esophagitis 7 
Gastritis 5 1 
Gastric 
carcinoma 1 
Esophageal 
carcinoma 1 
Gastric 
bezoar 1 
Incomplete 
examination ] 
Total 51 6 


examination by a cardiologist were per- 
formed immediately prior to the procedure. 
An electrocardiogram, chest x-ray, serum 
electrolytes, BUN, blood glucose, hemo- 
globin and digoxin level (if appropriate) 
were obtained on all patients. Except for 
the routine fasting period prior to endos- 
copy, no maintenance medications were dis- 
continued. No patient was treated with 
agents such as propranolol, which affect the 
rate-pressure product. Intravascular volume 
correction was initiated in all acutely 
hemorrhagic subjects before endoscopy, 


Prior to endoscopy, each patient was 
outfitted with a portable Holter monitor 
(Avionics #445 Electrocardiocorder) al. 
lowing continuous recording of modified 
leads V1 and V5. Each patient was mon- 
itored for at least ten minutes before and 
after endoscopy, as well as throughout the 
procedure. Recordings were analyzed on 
an Avionics #660A Electrocardioscanner 
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TABLE II 


Carnac DIAGNOSES IN 18 PATIENTS" 


Number 


Definite coronary artery disease 5 


Abnormal resting 

electrocardiogram (only) 
Anterolateral T wave inversion 
Unifocal VPB's 1 


Conduction abnormality 
Left anterior hemiblock 
Right bundle branch block 


Valvular heart disease 
Mitral stenosis/regurgitation 
Mitral valve prolapse 


bo 


pd [ND 


Hypertension 


i E eM bM 


Hypertensive heart disease 


* Diagnoses are not mutually exclusive. 
y 


with arrhythmia and ST level computers. 
This system provides continuous analyses 
of both heart rate and ST segment displace- 
ment in lead V5. The arrhythmia computer 
was set to provide 15-second real-time re- 
cordings of any ectopic beats or arrhyth- 
mias, All tracings were directly reviewed 
for positive identification of the reported 
abnormalities. 


Subjects were pre-medicated with suf- 
ficient intravenous diazepam (1-20 mg.) to 
produce adequate relaxation, as evidenced 
by slurred speech. All procedures were per- 
formed by an experienced endoscopist with 
patients in the left lateral decubitus posi- 
tion, using an ACMI 7089-P panendoscope. 
Concomitant oropharyngeal suctioning was 
performed to minimize aspiration of secre- 
tions and gagging. 


Blood pressure was measured by 
sphygmomanometry before and after pre- 
medication and at five-minute intervals 
throughout endoscopy or immediately prior 
to instrument withdrawal in shorter pro- 
cedures, The rate-pressure product was 
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TABLE HI 


HEMODYNAMIC RESPONSES Durinc ENDOSCOPY 


Base line 
Blood pressure 132 + 3* 

84 + 2 
Heart rate 78 +9 
Rate-pressure 98 + 3 


product? ? 


With During 
sedation procedure 
124 + 3 133 + 3 
78 + 2 83 + 2 

(P < .001) (P > .05) 
Tl + 2 105 + 3 
(P < .001) (P « .001) 
84 + 3 130 + 4 
(P < .001) (P < .001) 


* All values represent mean + SEM. P values are for comparison to base line data by paired 2-tail 


Student's "t" test, 
°* Calculated as systolic BP x HR/100. 


calculated as the product of the systolic 
blood pressure and heart rate divided by 
100.7 Statistical significance was calculated 
by Student's "t" test. 


The nontherapeutic research nature of 
the Holter monitoring was fully explained 
to each patient and informed consent was 
obtained prior to the study. The protocol 
was approved by the Walson Army Hospi- 
tal Committee on Human Studies. 


RESULTS 


Total panendoscopy was accomplished 
in 47 patients. In two, the duodenum was 
not visualized because of pyloric stenosis; 
in another, only the esophagus was ex- 
amined because of an obstructing carci- 
noma. In a fourth subject, the instrument 
could not be passed beyond the crico- 
pharyngeus muscle, The average duration 
of the procedure was nine minutes, rang- 
ing from one to 26 minutes. The diagnoses 
determined at endoscopy are presented in 
Table 1. 


Clinical evaluation revealed various 
cardiovascular abnormalities in 18 patients 
(Table 11). Coronary artery disease was 
diagnosed only if a patient had either a 
prior myocardial infarction, documented by 


electrocardiogram or clinical history, or a 
chest pain syndrome typical for angina 
with associated electrocardiographic ische- 
mic changes documented during exercise 
testing or prior hospitalization, Chest pain 
syndrome or nonspecific  electrocardi- 
ographic changes alone were considered in- 
sufficient to diagnose coronary artery dis- 
ease. 


HEMODYNAMIC RESPONSES 


Sedation with diazepam produced a 
small but significant (P < .001) fall in 
heart rate, blood pressure and rate-pressuro 
product. During endoscopy, the blood pres- 
sure rose only to the presedation level. 
There was, however, a marked rise in mean 
heart rate, resulting in a significant in- 
crease in the rate-pressure product, com- 
pared to either base line (P < .001) or 
postsedative (P < .001) levels (Table III). 


ELECTROCARDIOGRAPHIC ÁBNORMALITIES 


Nine patients exhibited electrocardio- 
graphic abnormalities during endoscopy 
(Table IV). Sinus tachycardia, infrequent 
(« 1096 of total beats) atrial or ventri- 
cular unifocal ectopy and isolated T wave 
changes were disregarded. Two patients 
had brief runs of paroxysmal atrial tachy- 
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TABLE IV 
ELECTROCARDIOGRAPHIC ABNORMALITIES DURING ENDOSCOPY 
Change in 
Underlying Electrocardiographic rate-pressure 
Patient cardiovascular disease abnormalities product 
I None Brief atrial tachycardia + 39% 
3 None Frequent unifocal VPB's + 19% 
28 None I mm. horizontal ST depression + 106% 
40 None 2 mm. upsloping ST depression + 11% 
34 Occasional VPB on resting Marked increase frequency VPB's — 16% 
electrocardiogram 
41 Acute myocardial infarction 1 mm. upsloping ST depression + 15% 
42 Hypertensive heart disease Brief atrial tachycardia + 8% 
1.5 mm. horizontal ST depression 
49 Hypertension 2 mm. upsloping ST depression + 56% 
51 Hypertension i mm. upsloping ST depression + 80% 
Total mean + 35% 


cardia which remitted spontaneously with- 
out evident hemodynamic compromise. 
Two patients exhibited marked unifocal 
ventricular ectopy (> 10% of total beats); 
couplets, multifocal beats, or ventricular 
tachyeardia were not observed. Two pa- 
tients had horizontal ST segment depres- 
sion and three patients had upsloping ST 
segment depression of at least one mm. 
0.08 seconds after the j point. None of the 
patients experienced chest pain during or 
after endoscopy. The incidence of cardiac 
abnormalities tended to be higher in the 
patients with cardiovascular disease (5/18) 
than in those apparently normal (4/33) but 
the difference was not statistically signifi- 
cant (P = 0.3). There was no relationship 
between the occurrence of cardiac abnor- 
malities and patient age or procedure dura- 
tion. The mean increase in rate-pressure 
product for patients with electrocardio- 
graphic changes (+ 35%) did not differ 
significantly from the mean increase in the 
entire study population (+ 33% ). 


None of the patients developed brady- 
cardia or vagal symptomatology during the 
procedure. The patient with mitral valve 
prolapse had frequent atrial premature 
beats at rest which disappeared during en- 
doscopy, presumably suppressed by the re- 
sultant sinus tachycardia. One patient was 
studied because of recurrent hemorrhage 
two days after an acute subendocardial 
myocardial infarction. Although upsloping 
ST segment depression developed during 
endoscopy, there was no chest pain, ectopy, 
arrhythmia, or evidence of subsequent ex- 
tension. 


COMMENT 


The major prospective studies of car- 
diac response to fiberoptic upper gastro- 
intestinal endoscopy, including the present 
one, indicate that ischemic ST segment 
changes, ventricular ectopy and arrhyth- 
mias are frequent, especially in patients 
with underlying cardiovascular disease.*S 
These are summarized in Table V. 
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There is considerable literature docu- 
menting the various vagovagal reflexes 
which may result from pharyngeal manip- 
ulations or distention of hollow viscera.51? 
Their potential for cardiovascular morbid- 
ity has made them a matter of concern to 
endoscopists, leading some to prophylactic 
premedication with atropine, It is signifi- 
cant that in our report and in the other 
prospective studies of fiberoptic upper gas- 
trointestinal endoscopy where atropine was 
not used, only a single case of otherwise 
benign bradycardia was noted in 149 pa- 
tients,* 5 6 We conclude that there is cur- 
rently no prospective evidence to implicate 
vagovagal reflexes in the cardiovascular ab- 
normalities associated with endoscopy. 


The fact that ischemic ST segment 
changes and ectopy occurred in nine of our 
51 patients, a frequency consistent with 
prior reports?: $ and that idiosyncratic vagal 
reactions are unusual, suggests that cardiac 
stress is primarily responsible. We have 
used the rate-pressure product to assess the 
increased cardiac minute-work load during 
endoscopy. Despite its simplicity, it has 
been shown to predict reliably the work 
load at which individuals with coronary 
artery disease develop angina.” Our find- 
ings of a mean increase in rate-pressure 
product of 33% indicate that endoscopy 
represents a mild but significant form of 
cardiac stress. Sturges, et al? however, 
found no over all increase in rate-pressure 
product in their patients but this difference 
may relate to consistently heavier sedation 
and severe hemorrhagic hypotension in sev- 
eral patients. Pyóróla, et alt measured only 
changes in heart rate, certainly the major 
determinant of rate-pressure product in- 
crease and reported a mean increase during 
endoscopy similar to our findings. 


Routine cardiac stress testing is asso- 
ciated with an increase in rate-pressure 
product of 200-300% and a mortality of 
0.010% .14 Endoscopy, which produces a 
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considerably smaller increase in rate-pres- 
sure product, has been associated with a 
proportionately lower cardiac mortality 
(0.002% ) in large retrospective surveys.) 
The apparent dichotomy between the rela- 
tive frequency of electrocardiographic ab- 
normalities reported in prospective studies 
and the low cardiac mortality in surveys 
probably results from the low level and 
short duration of cardiac stress during en- 
doscopy. 


As endoscopic procedures become even 
more widespread and more cardiac patients 
are studied, the cardiac mortality will inev- 
itably rise. No prospective study of cardiac 
patients could be large enough to provide 
the endoscopist with optimum methods of 
management based on mortality figures. 
Clearly the management of such patients 
must be based upon general principles 
which minimize cardiac stress. Adequate 
sedation, the continuation of maintenance 
propranolol, and the avoidance of prophy- 
lactic atropine may all be useful in pre- 
venting inordinate increases in the rate- 
pressure product. In the patient with severe 
angina, a preliminary treadmill exercise test 
may be useful in predicting the likelihood 
of an ischemic response during endoscopy. 
The subject who develops angina or ische- 
mic electrocardiographic changes at a low 
rate-pressure product may benefit from 
cardiac monitoring throughout the proce- 
dure. The acute prophylactic administra- 
tion of nitrates, propranolol, or xylocaine to 
such patients may well be beneficial and 
represents an area for future investigation. 
The production of arrhythmias by cardiac 
stress is less frequent and less predictable 
than the production of ischemic electro- 
cardiographic responses. Patients with 
severe valvular or coronary artery disease 
or marginally compensated congestive 
heart failure may tolerate prolonged ar- 
rhythmias poorly. Such patients should 
probably be monitored during endoscopy 
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and may benefit from antiarrhythmic pro- 
phylaxis. 
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Dihydroergotamine (DHE) (or phentolamine), an alpha-adrenergic block- 
ing agent, induced important changes on the CCK-stimulated gallbladder empty- 
ing of 70 volunteer subjects. Two cholecystograms were performed with 10-day 
intervals in each subject. The first cholecystogram showed gallbladder emptying 
provoked by a test meal (35 subjects or by 0.5 U. CCK Kg. injected intravenously 
(35 subjects). During the second cholecystogram 1 mg. of DHE was injected 
intramuscularly 45 minutes before the cholecystokinetic stimulus. The drug coun- 
teracted the gallbladder emptying induced by both endogenous and exogenous 
CCK. The effect was more pronounced when DHE was administered prior to 
the test meal stimulus than before CCK administration. This difference could be 
explained by a delayed gastric emptying induced by the alpha-adrenergic 
blockade. Our results suggest that the lack of gallbladder emptying could be 
due to the relaxation of this organ, in addition to a duodenal spasticity induced 


by DHE (or phentolamine). 


INTRODUCTION 


Poor emptying of the gallbladder and 
biliary stasis have been considered impor- 
tant factors in the generation of many gas- 
trointestinal symptoms. 


Hormonal control of the extrahepatic 
biliary system appears to be a responsi- 
bility of cholecystokinin (CCK), which is 
released by the proximal small bowel. 
CCK contracts the gallbladder? and relaxes 
the sphincter of Oddi.’ 


From the Instituto de Vías Digestivas de 
Caracas, and Departamento de Patología General y 
Fisiopatología, Escuela de Medicina "Luis Razetti”, 
Facultad de Medicina, Universidad Central de 
Venezuela. 
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Also, in the gallbladder and the sphinc- 
ter there are contraction-mediating cholino- 
receptors and contraction-mediating alpha- 
receptors, Relaxation-mediating beta-recep- 
tors are also found in the gallbladder and 
in the sphincter.* Despite, however, the ex- 
tensive literature, no consensus exists con- 
cerning the relationship between hormonal 
and neural controls. Moreover, neural in- 
fluences have been considered of minor im- 
portance’ ® because CCK acts directly on 
specific receptors and because no interfer- 
ences by anticholinergic, antiadrenergic 
and depolarizing agents or tetrodotoxin, 
were performed.* * Because, however, im- 
portant changes of the distal colon motility 
were induced by dihydroergotamine (DHE) 
and phentolamine in patients affected by 
the “irritable bowel syndrome”,®: ? it seemed 
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l—Effect of dihydroergotamine (1 mg. in- 
jected LM.) on induced gallbladder 
emptying. C,, Cy, Cy, and C, = control 
gallbladder integrated areas. Right side at- 


Fig. 


tached bars == Poststimulus gallbladder in- 
tegrated areas. Vertical lines == SEM. 


of interest to investigate the effect of that 
drug on the gallbladder emptying of sub- 
jects stimulated by endogenous or exoge- 
nous CCK, 


PATIENTS AND METHODS 


Subjects: —Qur protocol included 70 
volunteer subjects, 36 female and 34 male. 
Ages ranged between 18 and 54 years, mean 
36.7 years. All the subjects were admitted 
to a gastroenterological clinic (Instituto de 
Vías Digestivas de Caracas) for a thorough 


infective or drug-induced diseases. The ex- 
clusion of organic diseases was a prerequi- 
site for includin g subj ects in our casuistic, 


We divided our patients in two groups 
of 35 subjects each: the first one, 19 female 
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Fig. 2-Gallbladder images from a subject in con- 
trol conditions before (A,) and 30 min- 
utes after the test meal (Aj). No gall- 
bladder emptying was observed (A,,, and 
Ais) on the same subject in a second 
cholecystography ten days after the first, 
when dihydroergotamine (1 mg. LM.) 
had been injected 45 minutes before the 
test meal, 


and 16 male; the second one, 17 fémale 
and 18 male. 


Radiological procedures:—An — oral 
cholecystogram was performed on all sub- 
jects, employing a double dose of iopanoic 
acid (Telepaque®). In the first group, the 
gallbladder emptying was obtained by 
means of a test meal (250 ml. milk + 2 egg 
volks + 2 teaspoonfuls butter}, In the sec- 
ond group, 0.5 U, Kg. of CCK (GIH) 
LV., slowly injected, was employed instead 
of the test meal. It was found that this 
dose provoked a cholecystokinetic effect of 
the same order as our routine test meal. 
The gallbladder emptyin g was investigated 
one half, two and 24 hours after the test 
meal ingestion or the CCK injection. A 
second cholecystogram was done on the 
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70 volunteer subjects 10 days after the first 
one. During this interval, subjects did not 
take any drug or change their alimentary 
habits. No intercurrent diseases were ob- 
served during the interval. For this second 
occasion, 1 mg. of DHE was injected I.M. 
45 minutes before the test meal or the CCK 
administration. In six subjects, phentola- 
mine (Regitine, Ciba) 5 mg. I.M. was in- 
jected instead of DHE. An additional x-ray 
film was made immediately before the test- 
meal or the CCK injection which showed 
that DHE (or phentolamine) did not pro- 
duce any change of the control gallbladder 
image. It was shown too, that each subject 
had identical gallbladder images in both 
cholecystographies, before the cholecysto- 
kinetic stimulus. The roentgen technic was 
identical for each patient. 


Measurements of gallbladder empty- 
ing: —For the quantitative measurement of 
gallbladder emptying, the x-ray images 
were traced on millimetered paper and sub- 
sequently weighed. Before the weighing of 
the gallbladder circumscribed areas, the 
weights were verified of the two 100 cm.* 
of papers in which they were respectively 
included; the difference between the 
weighings was always less than 2 mg. The 
magnitude of emptying was expressed in 
percentage. 


In addition to the changes of size, the 
changes of shape and position of the gall- 
bladder were registered. The visualization 
of biliary ducts was also registered. Finally, 
the symptoms provoked by the dye inges- 
tion, the cholecystokinetic stimulus and the 
DHE injection, were also registered. 


Statistical analysis:—We employed the 
Student “t” test. We found the standard 
error of the difference between two means 
and tested the size of the difference by this 
standard error. We used the standard devi- 
ation of each sample, computed separately, 
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to calculate the standard error of the differ- 
ence between the means. 


In calculating “t” on the paired obser- 
vations, we worked with the difference, "d", 
between the members of each pair. For this 
purpose, we found the mean of the differ- 
ence between the observations and then the 
standard error of the means. 


RESULTS 


The absolute values are presented in 
Figure 1. The same values are expressed in 
percentages in the text. 


Test meal:—In this group, gallbladder 
emptying was produced in all cases. Range 
of emptying = 34.4-64.3%, mean + SE = 
48.62% + 2.3. There were no differences 
between the gallbladder images obtained 
at 30 and 60 minutes. In five of the 35 sub- 
jects, the gallbladder was still visualized 
24 hours after the ingestion of the test meal. 


CCK:—Range of emptying = 32.8- 
57.496; mean + SE = 44.53% + 0.98. 
There were no differences between the 30- 
and 60-minute images. The gallbladder was 
still visible in the 24-hour film in seven of 
35 cases. The difference between the mean 
percentages of emptying (CCK vs. test 
meal) was not significant. Neither the test 
meal nor the CCK injection provoked in- 
tolerance symptoms in the studied patients. 


Test meal + DHE (or phentolamine ):— 
Range of emptying = —16.6-59.5% ; 
mean + SE = 8.08% + 2.7. Only in one 
subject did we find a normal emptying. In 
17 patients, the emptying was < 27%, 
in five subjects the emptying was < 5% 
and in 12 cases the gallbladder areas in- 
creased. The gallbladder emptyings in the 
3-phentolamine injected patients were: 
15, 12.1 and 6.5%, There were no differ- 
ences between films obtained at 30 and 60 
minutes. In 22 of the 35 patients the gall- 
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“ig. 3-Gallbladder images before (B,) and 30 
minutes after (B,,) the LV. infection of 
0.3 U.Kg. of CCK. No gallbladder empty- 
ing was observed (Bj, and Biy) in a 
second cholecystography on the same sub- 
ject, ten days after the first. On this occa- 
sion, dihydroergotamine (1 mg. LM.) was 
injected 45 minutes before CCK. 


ladder was still visible in the 24-hour film. 
Chis value was significantly greater than 
he five of 35 cases registered without DHE 
njection, P < 0.001. DHE injection before 
he test meal produced a mean percentage 
gallbladder emptying significantly lower 

han that produced by the test meal alone, 
> < 0.001. In 13 of 35 DHE injected sub- 
ects, the test meal produced intolerance 
ymptoms (headache, nausea, vomiting, 
ostprandial distress, dizziness, etc.). Fig- 
re 2, shows a typical case of DHE-induced 
mpairment of gallbladder emptying stim- 
dated by test meal. 


CCK + DHE (or phentolamine):— 
‘he range of emptying = — 18.2-56.6%; 
aean + SE = 22.1% + 2.97. In only two 
ubjects did we find a gallbladder empty- 
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ing > 40%. A deceased gallbladder empty- 
ing was registered in 29 cases, 
Wr rich the em ptying was lower than 5%. 
An increased gallbladder area was obtained 
in four patients. The gallbladder emptyings 
in the 3-phentolamine injected patients 
were: 13, 8.4 and 5.396. No differences be- 
tween films obtained at 30 and 60 minutes 
were observed. In 18 of the 35 cases of this 
group, the gallbladder was still visible in 
the film taken 24 hours after the CCK ire 
jection. This value was significantly greater 
than the seven cases registered in the con- 
P « 0.001. Figure 3 shows a 
tvpical case of DH E-induced impairment 
of gallbladder emptving by CCK stimula- 
tion. 


in six of 


trol series. 


From the comparison of mean 
emptying, between control (CCK) and 
(DHE + CCK) series, a highly significant 
difference was obtained, P < 0.001. Only 
in two cases did CCK produce intolerance 
symptoms among the 35 patients previously 
injected with DHE or phentolamine. 


It is obvious that the reduction of 
the mean emptying induced by DHE 
(or phentolamine) was greater in the 
test meal than in the CC K group. lh? the 
former, the mean emptying decreased from 
48.6% + 2.3 to 8.08% + 2.7, whereas in 
the latter group the mean emptying de- 
creased from 445% + 0.98 to 22.1% + 
2.97. When both DHE decreases were com- 
pared, the resulting difference was signifi- 
cant, P < 0.001. This showed that a greater 
impairment of the gallbladder emptying 
was provoked by the drug in the test meal 
than in the CCK group. 


COMMENT 


Dihydroergotamine (or phentolamine), 
an alpha-adrenergic blocking agent, an- 
nulled or reduced the gallbladder empty- 
ing induced by endogenously released or 
exogenously administered CCK. This effect 
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of the hormone was obtained in humans in 
spite of the proven fact that its action was 
directly exerted on the biliary tract involv- 
ing no mediation by nerve.'” 


In order to explain the effect of DHE, 
some mechanisms could be invoked: 1. A 
blockade of the gallbladder contraction- 
mediating alpha-adrenoreceptors. This hy- 
pothesis would be discarded because there 
are CCK-receptors which remain free after 
that blockade.? 2. Contraction of the 
sphincter of Oddi. Against this possibility 
would be the following facts: a, The alpha- 
adrenorecptor blockade would favor the re- 
laxing action of the beta-adrenoreceptors. 
b. DHE did not increase the bromosulfalein 
retention test, routinely performed along 
with cholecystography in all the subjects 
(unpublished results). c. In no case did 
DHE provoke superior abdominal pain. On 
the contrary, this drug relieved biliary tract 
pain 15-20 minutes after I.M. injection (un- 
published results). 3. A beta-adrenergic 
gallbladder relaxation as a result of alpha- 
adrenergic blockade. Actually, DHE could 
induce this effect, both centrally and peri- 
pherally. With respect to the latter, the 
presynaptic blockade of the alpha-receptors 
would increase the release of norepineph- 
rine at the synaptic level," !? whereas the 
postsynaptic alpha-blockade would allow 
only the beta-adrenoreceptors to remain 
free. In support of his hypothesis would be 2 
facts: a, It has been shown that the beta- 
adrenergic counteracts the CCK-effects 
both in the gallbladder and in the sphincter 
of cats. b. Ten milligrams of oral pro- 
pranolol made the DHE-induced intoler- 
ance symptoms disappear. 4. An impair- 
ment of biliary drainage due to an increase 
of the duodenal tone. Actually, we observed 
radiologically that DHE induced a duo- 
denal spasticity in addition to a gastric 
hypotony (unpublished results). These 
findings agree with those of Cook, who 
showed a slowed gastric emptying of test 
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meals after the intravenous administration 
of alpha-adrenergic blocking agents. This 
delayed gastric motility could explain the 
greater impairment of gallbladder empty- 
ing provoked by DHE after the test meal 
stimulus than after CCK injection. Further, 
it could explain also the postprandial symp- 
toms observed in 13 of the 35 subjects re- 
ceiving DHE before the test meals. 


The accentuated duodenal spasticity 
produced by DHE would be due to cholin- 
ergic hyperactivity induced by the alpha- 
adrenergic blockade. The proven high de- 
gree of sympathetic activity in the duo- 
denum,'* in addition to the known antago- 
nism between cholinergic and alpha-adren- 
ergic systems observed at plexa level,'5 15 
fits well with that phenomenon. This fact 
would be in agreement with the increase of 
intestinal tone induced by the drug at the 
distal colon levels ? in which a high de- 
gree of sympathetic activity is also pres- 
ent 17-19 


Duodenal spasticity in humans is a fre- 
quent finding on x-ray, which can occur 
spontaneously without the administration 
of drugs, On the other hand, it is known 
that morphine?? and diphenoxylate”* stim- 
ulate duodenal motility. These drugs act 
through the release of 5-HT existing 
in the myenteric plexus of Auerbach? 
which, besides stimulating the neural ele- 
ments, 1%. 2 23, 24 acts directly on the smooth 
muscle fiber.!9 2° 2427 Following from the 
above, it is logical to assume that DHE, on 
blocking the alpha-adrenergic effect, an- 
tagonistic to the serotonergic effect on the 
plexa level,?* would thus favor the seroton- 
ergic effect and induce duodenal spasticity. 
This phenomenon would be evident in 
those segments of the intestine such as the 
duodenum and the distal colon which have 
a rich adrenergic activity. F inally, DHE 
besides stimulating central 5-HT post- 
synaptic receptors? 3 is capable of di- 
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rectly stimulating the tryptamine receptors 
in the isolated stomach of rats?! These 
facts allow us to attribute to that drug both 
central and peripheral serotonergic-medi- 
ating actions. On the other hand, it has been 
shown that the alpha-adrenergic blocking 
agents but not the beta-adrenergic block- 
ing agents, inhibited serotonergic raphe ac- 
tivity when administered systematically. 
Further, the inhibitory potency of these 
drugs on dorsal raphe nucleus activity cor- 
relates with reported central noradrenergic 
blocking efficacy.32 


SUMMARY 


DHE  counteracts the gallbladder 
emptying induced by CCK. This effect 
would be due to a relaxation of the gall- 
bladder in addition to an increase of duo- 
denal tone. The alpha-adrenergic blockade 
produced by the drug would favor the beta- 
adrenergic and the serotonergic-cholinergic 
predominances at the gallbladder and the 
duodenum, respectively. 


We speculate that a similar autonomic 
imbalance could be present in biliary hypo- 
kinesia, namely, serotonergic hyperactivity 
plus noradrenergic hypoactivity. With re- 
gard to this, we have accumulated enough 
data to assign to serotonin a weak alpha- 
agonistic role.?? 3436 5_HT acting at the 
alpha-adrenoceptor levels, however, could 
blockade the action of noradrenaline, in- 
ducing a competitive inhibition. For the 
above mentioned reasons, it would be inter- 
esting to attempt in these subjects a thera- 
peutic trial similar to that successfully per- 
formed in patients with headache and other 
depressive manifestations, in whom the 
same autonomic imbalance was also postu- 
lated. f. 
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after DHE injection, would speak in favor 
of the long duration of the drug’s effect. 


Av. Mexico y Sur 21 
Edif. Santa Maria, 4° piso 
Los Caobos, Caracas, Venezuela 
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A case of pancreatic abscess with pancreaticobiliary fistula manifesting as 
obstructive jaundice of occuit etiology is presented. Diagnosis was made pre- 
operatively by skinny needle percutaneous transhepatic cholangiography. In ad- 
dition, a communication between the biliary tree and the pancreatic abscess 
cavity was demonstrated in the absence of previous biliary surgery or primary 
biliary tract disease, We feel this is the procedure of choice for emergency 
visualization of the biliary tree in a jaundiced patient where a surgically ap- 


proachable lesion is suspected. 


In any particular case the etiology of 
jaundice may prove a diagnostic puzzle. 
Biochemical, radiologic and endoscopic 
tests have evolved to simplify the clinician’s 
dilemma. The problem of deepening jaun- 
dice, fever and abdominal pain is one, how- 
ever, which does not permit the physician 
the time to employ multiple tests and pro- 
longed evaluation. The work-up must be 
rapid and high yield. We discuss such a 
case and our recommendations. 


CASE REPORT 


A 45-year old white male, insulin de- 
pendent diabetic, was admitted to the 
Miami Veterans Administration Hospital on 


From the Departments of Medicine and 
Radiology, Miami Veterans Administration Hos- 
pital and the University of Miami School of 
Medicine. 


19 September 1975 for the evaluation of 
abdominal pain, jaundice and fever, He had 
noted the onset of mid epigastric pain, 
radiating to his back, not relieved by ant- 
acids or aspirin two weeks prior to admis- 
sion. The pain persisted but the patient 
was reluctant to go to the hospital. Four 
days prior to admission he had drenching 
night sweats and fevers. Two days prior 
to admission he noted dark urine and 
lighter stools. He began to have persistent 
nausea and vomiting. His wife noted his 
eyes were yellow, The patient had no his- 
tory of alcohol abuse or biliary tract dis- 
ease. His only medication was Insulin 40 
units NPH subcutaneous daily. 


Physical examination revealed an 
acutely ill, obese, icteric male. The temper- 
ature was 39° C, pulse 120 beats/minute 
and blood pressure 130/85. Funduscopic 
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Fig. 


1--This skinny needle percutaneous cholangio- 
gram depicts the abscess cavity (A), com- 
municating with a dilated common duct 
(CD) and biliary tree. The gallbladder 
(GB) is dilated and free of stones. 


examination revealed microaneurysms, scat- 
tered exudates, no papilledema or Roth 
spots. There were no spider angiomata. Bi- 
lateral rales were present at the lung bases. 
Cardiac examination was normal. The ab- 
domen was diffusely tender with decreased 
bowel sounds but no rebound. The liver 
was palpable 3 cm, below the right costal 
margin in mid clavicular line, 11 cm. in 
total span. The spleen was not palpable and 
there was no ascites, Rectal examination 
was normal. Stool guaiac was ne gative. 
There was no lymphadenopathy or pe- 
ripheral edema. 


Initial laboratory data included a 
hemoglobin of 128 gm.%; hematocrit, 
3596. white blood count, 13,000/cu. mm. 
with 24 bands, 60 segs, and 16 lymphs. 
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Fig. 2—The postoperative cholangiogram done 
through the T-tube demonstrates a non- 
dilated common duct (CD) and biliary 
tree. The dye readily enters the duo- 
denum, also depicted. 


Serum glucose was 305 mg./100 ml; 
ketones were negalive; BUN was 25 
mg./100 ml. creatinine, 1.8 mg./100 ml; 
alcium, 8.7 mg./100 ml. Total bilirubin 
was 146 mg./100 ml, direct was 13 
mg./100 ml; alkaline phosphatase was 
990 LU. SGOT, 90 LU., LDH, 320 u; total 
protein, 7 gm.% with an albumin of 2.6 
gm. %. The serum amylase was 260 Somogyi 
units. The serum was not lipemic. Chest 
x-ray and KUB were unremarkable. ECG 
showed sinus tachycardia. Cultures were 
obtained and the patient was started on 
cleocin and gentamicin. Eight hours after 
admission a skinny needle transhepatic 
cholangiogram was attempted, On the first 
pass, injection of contrast medium filled 
an extrahepatic cavity and aspiration 
vielded pus. The second pass filled the gall- 
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bladder and biliary tree which was dilated 
(Fig. 1) and in communication with the 
abscess cavity. 


The patient was taken to the operating 
room. At surgery a large abscess was found 
involving the head of the pancreas, com- 
pressing the duodenum and also extending 
into the lesser sac. A cholecystectomy, 
drainage of the retrogastric and subhepatic 
areas, and choledochotomy were done. 
T-tube cholangiography (Fig. 2) showed 
no stones in the common duct and a marked 
decrease in intrahepatic radicle size post- 
decompression. Postoperatively the patient's 
course was complicated by poor control of 
his diabetes, pneumonia, pancreaticocu- 
taneous fistula and recurrent abscess. The 
patient had a cardiorespiratory arrest 20 
days postoperatively and resuscitation was 
unsuccessful. Postmortem was not done. 


COMMENT 


Pancreatic abscess is a serious compli- 
cation of pancreatitis. It occurs in approx- 
imately 4%! ? of patients with pancreatitis 
ard mortality has ranged from 3796? in 
patients undergoing surgical therapy to a 
universally fatal 100%? +5 in cases with- 
out surgical intervention, The majority of 
pancreatic abscesses occur after pancreatitis 
due to alcoholism or biliary tract disease." 
Other etiologies include abdominal trauma? 
surgical manipulation,’ infected pseudo- 
cyst? and vasculitis.? While the initial attack 
of pancreatitis may evolve rapidly into ab- 
scess, more commonly there is a ten-day 
to two-week interval where the patient im- 
proves and then deteriorates.* This is 
heralded by abdominal pain, fever, nausea, 
vomiting and occasionally a palpable mass. 


Jaundice, usually mild and transient, 
occurs in up to 25% of patients with un- 
complicated pancreatitis. An expanding 
abscess cavity in the head of the pancreas 
may compress the duodenum and the com- 
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mon duct, causing obstructive jaundice.*. ° 
No figures are available for the frequency 
of this occurrence but it appears to be rare. 
In Altemeier's series? only one of 32 cases 
was jaundiced and in Evan's series! only 
one of 14. Other large series?* of pancre- 
atic abscess have failed to mention jaun- 
dice as a complication. Dalton reported a 
patient with pancreatic pseudocyst fistuliz- 
ing into the biliary tree.? Pancreatic abscess 
has been seen after surgery on the biliary 
tree but pancreaticobiliary fistula was not 
noted as a presentation of pancreatic ab- 
scess. 


Diagnostic aids available for the work- 
up of patients with obstructive jaundice are 
numerous. Recently, new technics: endo- 
scopic retrograde cholangiopancreatogra- 
phy,’ ultrasonography," and skinny needle 
percutaneous transhepatic  cholangiogra- 
phy!*” 13 have been emploved with dramatic 
increase in presurgical diagnostic accuracy, 
While these tests sometimes complement 
each other, in other cases the information 
gained from subjecting the patient to multi- 
ple studies may be redundant and super- 
fluous. In fact the phvsician in a medical 
center where all the tests are available 
must now ask himself "which test is most 


helpful? as well as “which will be helpful?" 


In our case we were faced with the pic- 
ture of obstructive jaundice in a very ill, 
septic, minimally cooperative patient with 
few clues as to the etiology. We were con- 
cerned that there was an underlying surgi- 
cally approachable lesion. We did not have 
the time for an extensive work-up but still 
desired as much information as possible 
prior to subjecting the patient to lapa- 
rotomy. We, therefore, elected to do trans- 
hepatic cholangiography for several rea- 
sons. This test has been shown to be a 
rapid, safe method to visualize the biliary 
tree.!”: ' If obstruction is present, visualiza- 
tion of the dilated biliarv tree is achieved 
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almost 100% of the time.!? !? If there is vis- 
ualization, obstruction is unlikely. This test 
requires only minimal cooperation from the 
patient. It requires no extensive prepara- 
tion. As was evident in our case the sur- 
geon was presented with a good idea of 
what he was to find as well as anatomic 
delineation of the lesions. 


A: 


2. 


E. R. 8. 

V. A. Hosp. 

1201 N.W. 16th St. 
Miami, FL 33125 


REFERENCES 


Evan FC: Pancreatic abscess. Am J Surg 
117:537-540, 1969. 

Bolooki H, Jaffe B, Gliedman ML: Pancreatic 
abscess and lesser omental sac collections. 
Surg Gynecol Obstet 126:1301-1308, 1968. 
Miller TA, Lindenaver SM, Frey CF, et al: 
Proceedings: Pancreatic abscess. Arch Surg 
108:545-551, 1974. 

Farringer JL, Robbins LB, Pickens DR, Jr.: 
Abscess of the pancreas. Surgery 60:964-970, 
1966. 


10. 


11. 


12. 


13. 


GASTROENTEROLOGY Vol. 69, No. 6 


Altemeier WA, Alexander JW: Pancreatic ab- 
scess. A study of 32 cases. Arch Surg 87:80-89, 
1963. 

Warshaw AL: Pancreatic abscess. N Engl J 
Med 287:1234-1236, 1972. 

Camer SJ, Tan EG, Warren KW, et al: Pan- 
creatic abscess. A critical analysis of 113 
cases. Am J Surg 129:426-431, 1975. 
Weinstein BR, Kom RJ, Zimmerman HJ: 
Obstructive jaundice as a complication of 
pancreatitis. Ann Intern Med 58:245-258, 
1963. 

Dalton WE, Lee HM, Williams GM, et al: 
Pancreatic pseudocyst causing hemobilia and 
massive gastrointestinal hemorrhage. Am J 
Surg 120:106-107, 1970. 

Blumgart LH, Salmon PR, Cotton PB: En- 
doscopy and retrograde choledochopancrea- 
tography in the diagnosis of the patient with 
jaundice. Surg Gynecol Obstet 138:565-570, 
1974. 

Holm HH: Ultrasonic scanning in the diag- 
nosis of space-occupying lesions of the upper 
abdomen. Br J Radiol 44:24-36, 1971. 

Okuda K, Tanikawa K, Emura T, et al: Non- 
surgical percutaneous cholangiography diag- 
nostic significance in medical problems of the 
liver. Am J Dig Dis 19:21-36, 1974. 


; Pereiras R, White P, Dusol M, et al: Per- 


cutaneous transhepatic cholangiography util- 
izing the Chiba University needle. Radiology 
121:219-221, 1976. 


“American Journal Cjastrventerology 69:673-682, 1978 


Copyrignt O 1978 by The Am. Coll. of Gastroenterology 


Communication from Abroad 


Vol. 69, No. 6 
Printed in the U.S.A. 


Pancreatic Excretion Test and Barrier Hypothesis in 
Progression of Chronic Pancreatitis 


AIJI NODA, M.D. 
TETSUO HAYAKAWA, M.D. 
YUJI HORIGUCHI, M.D. 
SATORU NARUSE, M.D. 
and 
YUKIO IINUMA, M.D. 
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Simultaneous data of the pancreozymin-secretin test and the pancreatic 
excretion test with 5,5-dimethyl-2,4-oxazolidinedione (DMO) were reported 
for 50 patients with chronic pancreatitis. The pancreozymin-secretin test was 
abnormal in 9096 of the patients, while the pancreatic DMO excretion test 
showed abnormality in 100% of the patients. 


The dynamic process of pancreatic excretory dysfunction is discussed. 
Over 60% of patients with low to moderate grade chronic pancreatitis showed 
a discordant pattern of decreased DMO output with normal bicarbonate con- 
centration or normal volume flow. Approximately 96% of patients with ad- 
vanced grade chronic pancreatitis had a excretory pattern of decreased DMO 
output with low bicarbonate concentration and decreased volume flow. These 
findings may further develop a barrier hypothesis in chronic pancreatitis. In the 
early stage of chronic pancreatitis, when functional capacity of the duct is 
preserved fairly well, the extraductal barrier to the rapid DMO diffusion, into 
the ducts (diffusion barrier) may be primarily responsible for impaired pan- 
creatic DMO excretion. With progression of chronic pancreatitis, the intra- 
ductal barrier (outflow barrier) may become pronounced and precipitate pan- 
creatic excretory dysfunction for DMO. The concept of pancreatic barriers may 
well serve to systematize major histologic alterations observed in chronic pan- 
creatitis. 


INTRODUCTION have described that the pancreatic DMO 


excretion test may well become an effective 


The substance of 5,9-dimethyl-2,4- 
oxazolidinedione (DMO) is a weak or- 
ganic acid with a molecular weight of 129.1, 
and an ionization exponent (pK’) of 6.13 
at 37 C.! The human pancreas, in a normal 
or diseased state, is capable of excreting 
the compound.** In previous reports we 
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tool for detecting early stages of pancreatic 
disease including chronic pancreatitis and 
pancreatic carcinoma.? * In chronic pancre- 
atitis, of whatever etiology, pancreatic ex- 
cretion of DMO declines as the inflamma- 
tion progresses towards the final stage.? We 
have previously advanced the hypothesis 
that in early stages of chronic pancreatitis, 
excretory impairment of pancreatic DMO 
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and plasma DMO concentration in the 
postsecret'n. 60-minute period in 50 pa- 
tients with chronic pancreatitis. Stippled 
area, which outlines the normal relation- 
ship, was determined by inspection. 
9 pancreatolithiasis, O histologic proof of 
chronic pancreatitis. 


would be primarily due to impaired DMO 
diffusion into pancreatic ducts (diffusion 
barrier) and later it would result not only 
from the diffusion barrier but from dis- 
turbed DMO outflow in the ducts (outflow 
barrier ).?: ? 


This studv is an extension of our pre- 
vious work on pancreatic DMO excretion 
in a normal and diseased state. An attempt 
was made to evaluate the comparative diag- 
nostic value of the pancreozymin-secretin 
test and the pancreatic DMO excretion test 
and to give further support to the hypo- 
thesis of pancreatic barriers in patients with 
different severity of chronic pancreatitis. 
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MATERIALS AND METHODS 


Fifty patients (42 males and eight fe- 
males) with chronic pancreatitis were se- 
lected for this study. They consisted of 
35 patients with pancreatolithiasis and 15 
patients with histologic evidence of chronic 
inflammation. Their ages ranged from 21-72 
years with a mean of 49. The informed con- 
sent from patients was obtained prior to 
examinations. 


The diagnosis of pancreatolithiasis was 
made from plain radiological films of the 
abdomen. The endoscopic retrograde pan- 
creatography, performed on 21 patients 
with pancreatolothiasis, showed marked 
dilatation or irregularity of the ducts and 
intraductal calculi of yarying sizes, In the 
histological diagnosis group, there were 
eight patients with cholelithiasis; three pa- 
tients with pancreatic cyst and four pa- 
tients with miscellaneous diseases such as 
idiopathic choledochal cyst, liver cyst, gas- 
tric carcinoma, and leiomyosarcoma of the 
duodenum. Histologic studies of the pan- 
creas were performed on resected or biopsy 
specimens obtained at operation. Histologic 
severity of lesions was graded into three 
degrees on the basis of extent and severity 
of fibrosis associated with varying degrees 
of cell infiltration. The minimal grade was 
characterized by perilobular fibrosis, the 
moderate grade by intralobular fibrosis and 
the advanced grade by severe and extensive 
fibrosis which replaced or surrounded in- 
dividual acini or groups of acini. This grad- 
ing was based principally on histological 
diagnostic criteria for chronic pancreatitis 
proposed by the Japanese Pancreatic Re- 
search Association.» In 15 patients of this 
group, the minimal grade was found in 
eight patients, the moder ate grade in four 
patients and the advanced grade in three 
patients. Alcohol ingestion seemed to be 
a main causative factor in 28 of 34 male pa- 
tients with pancreatolithiasis and in three 
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of 15 patients with noncalcific chronic pan- 
creatitis. 


The DMO excretion test was per- 
formed concomitantly with the pancreozy- 
min-secretin test. Details of the procedure 
have been described previously? All pa- 
tients received 0.45 gm. of 3,5,5-trimethyl- 
2,4-oxazolidinedione (trimethadione, pre- 
cursor of DMO) three times daily for 
three consecutive days. The pan- 
creozymin-secretin test, partially modified 
in our laboratory, was performed four days 
after the last dose of the drug. A Bartel- 
heimer double balloon tube? was placed in 
the third portion of the duodenum under 
fluoroscopic observation. After two 10- 
minute control samples of duodenal aspir- 
ates were obtained, pancreozymin (Boots, 
Nottingham, England) in a dose of 1 Crick- 
Harper-Raper (CHR)  unit/kg. body 
weight was injected intravenously and three 
samples of duodenal aspirate were collected 
at 10-minute intervals. Six 10-minute col- 
lections of duodenal samples then followed 
the intravenous administration of 1 CHR 
unit/kg. body weight of secretin (Boots). 
Blood samples were taken by heparinized 
syringes immediately before the injection of 
each hormone and 60 minutes after secre- 
tin administration. 


DMO concentration in duodenal con- 
tent and plasma was measured by the 
modified method of Butler using a Shi- 
madzu  MPS-50L  spectrophotometer.' 7 
Bicarbonate concentration in the aspirate 
was determined by the titrimetric method 
with a Radiometer TTT Ic autotitrator? 
and amylase activity by Caraway’s iodo- 
metric method.? 


The oral glucose tolerance test (GTT) 
was done in all: patients. After an overnight 
fast, blood was drawn before oral adminis- 
tration of 50 gm, glucose and at intervals 
of 30, 60, 90 and 120 minutes thereafter. 
Blood glucose was measured with the auto- 
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analyzer, The GTT was assessed according 
to the criteria published by the Japanese 
Diabetes Association.!® 


Sixty-seven healthy subjects, ranging 
in age from 18-81 years (mean 44 years), 
served as normal controls. 


Statistical significance was evaluated 
by application of the nonpaired “t” test. 
The null hypothesis was rejected at the 
5% level. 


RESULTS 


Relationship between total DMO out- 
put and plasma DMO concentration:—In 
this study as well as in previous series,‘ 
DMO output of duodenal contents in each 
subject was assessed only in the postsecre- 
tin 60-minute period. Figure 1 shows the 
relationship between total DMO output 
and plasma DMO concentration in 35 pa- 
tients with pancreatolithiasis and 15 pa- 
tients with histologic proof of chronic pan- 
creatitis. The stippled area, which outlines 
the normal relationship, was determined by 
inspection. Plasma DMO concentration in 
the patients varied within the range ob- 
served in healthy subjects (range: 8.4-17.0 
mg./100 ml.). Total DMO output of each 
patient was plotted below the lower limit 
of normal defined by inspection. 


Comparative diagnostic value of pan- 
creozymin-secretin test and pancreatic 
DMO excretion test:—Table 1 shows ab- 
normality of the pancreozymin-secretin 
test, DMO excretion test and 50 gm. GTT 
in 50 patients with chronic pancreatitis. 
The parameters for the assessment of 
the pancreozymin-secretin test comprised: 
1. total volume after secretin administration 
(ml./60 min.); 2. maximal bicarbonate con- 
centration (mEq./l) and total amylase 
output after pancreozymin-secretin ad- 
ministration (unit/90 min.). The param- 
eters which were used in the assessment of 
the DMO excretion test included: 1, stand- 
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ard DMO output after secretin stimulation 
(mg./60 min.) and 2. maximal concentra- 
tion ratio of duodenal juice/plasma in the 
postsecretin 30- to 60-minute period (max- 
imal J/P ratio). Standard DMO output was 
defined as the output corrected to a level 
of 10 mg./100 ml. of plasma DMO in order 
to present a certain basis for comparison of 
data obtained. In the present study, it was 
calculated in much the same way as de- 
scribed previously.* The lower limit of 
normal and coefficient of variation for each 
parameter were also reported previously.* 
In the table, abnormality of the pancreozy- 
min-secretin test was expressed as +, ++ 
and +++, according to the number of 
abnormal parameters. In the entire group 
of chronic pancreatitis, 90% of the patients 
were abnormal in more than one parameter 
in the pancreozymin-secretin test. Abnor- 
mality of the pancreozymin-secretin test 
was more pronounced in patients with pan- 
creatolithiasis than with noncalcific chronic 
pancreatitis. In pancreatolithiasis, 94% of 
the patients were abnormal in more than 
two parameters and only 3% of the pa- 
tients showed normal results in the pan- 
creozymin-secretin test, In  noncalcific 
chronic pancreatitis; - histologic abnormal- 
ities did not necessarily correspond to func- 
tional abnormalities demonstrated by the 
pancreozymin-secretin test. Four patients 
of this group (27%) had normal findings 
in the test and only three of seven patients 
with moderate to advanced histologic sever- 
ity showed abnormality in more than two 
parameters. The percentage of abnormality 
for standard DMO output and maximal 
J/P ratio in the entire group was 100% 
and 66%, respectively. Abnormality of 
maximal [/P ratio was more prominent in 
patients with pancreatolithiasis than with 
noncalcific chronic pancreatitis. In the 50 
gm. GTT, 52% of the patients were di- 
abetic. The incidence of diabetes mellitus 
was much higher in patients with pancre- 
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atolithiasis than in those with noncalcific 
chronic pancreatitis. 


Redivision of the patients by morpho- 
logical and functional abnormalities: Ac- 
cording to morphological and exocrine 
functional abnormalities observed, 50 pa- 
tients with chronic pancreatitis were re- 
divided into three groups: low grade in 10, 
moderate grade in 12 and advanced grade 
in 28. The low grade chronic pancreatitis 
group consisted of eight patients with mini- 
mal histologic severity and two patients 
with pancreatolithiasis who showed the 
normal or only one abnormal finding in 
the pancreozymin-secretin test. The moder- 
ate grade chronic pancreatitis group was 
composed of four patients with moder- 
ate histologic severity and eight patients 
with pancreatolithiasis who had two ab- 
normal findings in the pancreozymin-secre- 
tin test. The advanced grade chronic pan- 
creatitis group comprised three patients with 
advanced histologic severity and 25 patients 
with pancreatolithiasis who showed ab- 
normality in all parameters of the pan- 
creozymin-secretin test. Table JJ summar- 
izes the statistical analyses of data of the 
pancreozymin-secretin test and the DMO 
excretion test in 67 healthy subjects and 
90 patients with different grade chronic 
pancreatitis. The mean value for each pa- 
rameter of the tests was significantly re- 
duced in chronic pancreatitis (P < 0.001) 
and gradually decreased with increasing 
severity of the disease. 


Relationship between standard DMO 
output and maximal bicarbonate concentra- 
tion:—In order to detect a functional cause 
of pancreatic excretory dysfunction asso- 
ciated with progression of chronic pan- 
creatitis, the relationship between standard 
DMO output and maximal bicarbonate con- 
centration was studied in patients with dif- 
ferent grade chronic pancreatitis (Fig. 2). 
The horizontal and vertical lines in the 
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STANDARD DMO OUTPUT (mg/60 min) 





MAXIMAL BICARBONATE CONCRN.(mEq/ liter) 


Fig. 2—Relationship between standard DMO out- 
put and maximal bicarbonate concentra- 
tration in 67 normal subjects and 50 pa- 
tients with different grade chronic pan- 
creatitis. Horizontal and vertical lines 
represent the normal lower limit of stand- 
ard DMO output and maximal bicarbonate 
concentration, respectively. Significance of 
standard DMO output as in Table I. 
O normal, O € low grade chronic pan- 
creatitis, C] B moderate grade chronic pan- 
creatitis, A A advanced grade chronic 
pancreatitis. Closed signs indicate a de- 
crease in volume, 


figure, representing the lower limit of nor- 
mal for standard DMO output and maximal 
bicarbonate concentration, respectively, 
yielded four sections from A to D. Sec- 
tion A signified normal standard DMO out- 
put with low maximal bicarbonate concen- 
tration; section B, normal standard DMO 
output with normal maximal bicarbonate 
concentration; section C, decreased stand- 
ard DMO output with normal maximal 
bicarbonate concentration and section D, 
decreased standard DMO output with low 
maximal bicarbonate concentration. The 
closed signs in the figure represent a de- 
crease in volume. There was no overlapping 
distribution between normal subjects and 
patients with chronic pancreatitis. The nor- 
mal subjects were distributed only in sec- 
tion B, while the patients dispersed in sec- 
tions C and D. Sixty per cent of the low 
grade of patients were in section C and 


Noda, et al—Pancreatic Excretion Test and Barrier Hypothesis 


679 


67% of the moderate grade and 96% o! 
the advanced grade of patients were ir 
section D. The distribution of the patients. 
although overlapping each other, shiftec 
from section C to section D with an in- 
crease in severity of chronic pancreatitis. 
The incidence of abnormally low volumc 
flow in the patients was increased as 
chronic pancreatitis progressed towards the 
advanced grade: low grade in 60%, mod- 
erate grade in 67% and advanced grade in 
93%. 


COMMENT 


The antiepileptic agent, trimethadionc. 
is converted by metabolic N-demethylation 
to DMO Waddell and Butler? have re- 
ported that the compound is almost ideal 
for the indirect measurement of intracel- 
lular pH. We, in an effort to diagnose 
chronic pancreatic disease early, have re- 
cently developed the new technic for de- 
tecting another functional profile of the pan- 
creas, ie. pancreatic excretory function 
with DMO. 


In general, a diagnostic accuracy of 
approximately 90% has been reported with 
secretory tests via duodenal intubation." 
Although the number of the patients ex- 
amined, when compared with that pre- 
sented by Dreiling in the standard secretin 
test,1* was far smaller, the results obtained 
indicated that the pancreatic DMO excre- 
tion test was superior to the pancreozymin- 
secretin test in the diagnosis of chronic 
pancreatitis, particularly minimal to moder- 
ate grade chronic pancreatitis. Probably 
with extended studies, this new test will 
correlate very closely with the standard 
secretin test and attain a greater degrce of 
accuracy in the diagnosis of chronic pan- 
creatitis. In the previous study, we reported 
that the recovery of duodenal DMO seemed 
complete or nearly complete even if the gas- 
tric juice happened to contaminate the pan- 
creatic juice in considerable degree.* The 
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normal 





STANDARD DMO OUTPUT 


MAXIMAL BICARBONATE CONCN. 
Fig. 3—Schematic illustration of development of 
pancreatic barriers with progression of 
chronic pancreatitis, DB and OB indicate 
diffusion barrier and outflow barrier, re- 


spectively. Significance of standard DMO 
output as in Table I. 


new test, therefore, is of diagnostic useful- 
ness to corroborate existence of chronic 
pancreatitis in patients showing low bi- 
carbonate concentration. In this study, no 
patients gave a secretory pattern of hyper- 
secretion which might be characteristic of 
minimal grade chronic pancreatitis.!5. 19 


In two-thirds of patients with noncal- 
cific ehronic pancreatitis, histologic studies 
of the pancreas were performed on small 
biopsy specimens obtained largely from the 
pancreatic body, Since histologic features 
of chronic pancreatitis are characterized by 
sclerosis with exocrine parenchymal de- 
struction which may be focal, segmental, or 
diffuse," discrepancy, as observed in the 
present study, may exist to some extent 
between histologic findings and results of 
the pancreozymin-secretin test. The pres- 
ent results suggest that with further studies 
the pancreatic DMO excretion test may 
well cover a lack of association between 
morphological and functional findings. 


In the present study, 50 patients with 
chronic pancreatitis were redivided into 
three groups in order to detect the dynamic 
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process of excretory impairment of pancre- 
atic DMO. Since DMO is a weak organic 
acid with a pK’ nearly equal to that of 
carbonic acid, it can diffuse rapidly to 
the pancreatic juice according to its pH 
gradient under normal circumstances. The 
pH of the juice, as expected from the Hen- 
derson-Hasselbalch equation, is regulated 
primarily by bicarbonate concentration in 
the juice because buffers other than the 
bicarbonate-carbonic acid system are ex- 
tremely low. We preferred to investigate 
the dynamic process of pancreatic excretory 
dysfunction in relation to bicarbonate con- 
centration rather than volume and enzyme 
secretions for the above reasons. 


As to impairment of pancreatic DMO 
excretion in chronic pancreatitis, we have 
previously supposed "pancreatic barriers"; 
one is the diffusion barrier and another is 
the outflow barrier.* * The development of 
pancreatic barriers with progression of 
chronic pancreatitis is schematically illus- 
trated in Figure 3, where DB and OB in- 
dicate the diffusion and outflow barriers, 
respectively. This figure was made from 
both the relationship between standard 
DMO output and maximal bicarbonate con- 
centration as shown in Figure 2 and the 
data of the pancreozymin-secretin and 
DMO excretion tests as given in Table II. 
In low grade chronic pancreatitis, the func- 
tional capacity of the ductal cells including 
bicarbonate and water secretions was pre- 
served fairly well (Table II), indicating 
that the extraductal barrier to the rapid 
DMO diffusion into the ducts (diffusion 
barrier) might be primarily responsible for 
a decrease in pancreatic DMO excretion in 
the early stages of chronic pancreatitis. 
With progression of chronic pancreatitis, 
the capacity of the ductal function, as 
shown in Table II, was progressively re- 
duced. It seems reasonable to assume that 
as chronic pancreatitis progresses towards 
the advanced stage, the intraductal barrier 
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to the smooth outflow of DMO (outflow 
barrier) may become pronounced, and fur- 
ther precipitate pancreatic excretory dys- 
function for DMO. That is, the diffusion 
barrier may precede the outflow barrier 
in progression of chronic pancreatitis, In 
far advanced chronic pancreatitis, both 
barriers may be responsible equivalently 
or unequivalently for highly impaired pan- 
creatic excretion of DMO. 

The intrapancreatic passway of DMO 
is not known yet. The concept of pancre- 
atic barriers, however, may well serve for 
systematic arrangement of major histologic 
alterations observed in chronic pancre- 
atitis. The diffusion barrier may include 
various histologic alterations, such as peri- 
lobular or intralobular fibrosis, residual area 
of necrosis, thickening of basement mem- 
branes surrounding endothelial, ductal and 
acinar cells and interstitial exudate.!^?! 
The outflow barrier may include some in- 
traductal alterations, such as hyperplasia 
of the mucus-producing cells sometimes 
associated with papillary infolding of the 
epithelium, deposits of epithelial debris 
and mucus, and calculi"?! We agree with 
Baggenstoss!? and Sarles and Sahel?! that 
fibrosis is perilobular at first and then intra- 
lobular. According to Berens, et al and 
Sarles, et al,18 the duct of Wirsung is nor- 
mal in the early stage but later dilated as 
a result of obstruction either by stenosis 
or by stones. We consider that these ob- 
servations may give histologic support to 
the hypothesis of pancreatic barriers. Fur- 
ther studies under light and electron 
microscope are being undertaken to 
strengthen the hypothesis. 

Second. Dept. of Int. Med. 
Nagoya Univ. Sch. of Med. 


Tsuruma-cho 
Showa-ku, Nagoya 466, Japan 
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Inhibition of Ethionine Pancreatitis in the Rabbit by 
DL-6-3 Thienylalanine Pretreatment 


GEORGE L. MONTO, M.D. 


and 
RAMON A. GUILLAN, M.D. 
Topeka, KS 


Beta-3 thienylalanine, an inhibitor of zymogen formation, was studied in 
the experimental model of ethionine pancreatitis in the rabbit. B-3TA pretreated 
and nonpretreated rabbits were given ethionine for six days and controls were 
given chow only. Animals were killed and serum amylase values determined. 
Pancreatic tissue was studied by light and electron microscopy. B-3T'A pre- 
treated rabbits on ethionine showed normal amylase values, while those receiv- 
ing only ethionine showed high values. Microscopic examination showed severe 
pancreatitis in the nonpretreated group but only mild vacuolization of cells in 
the 8-3TA pretreated animals, Electron microscopy demonstrated integrity of 
rough endoplasmic reticulum in pretreated animals and severe distortion of 
cytoplasmic organelles in nonpretreated animals. 


Since 1950, ethionine has been used as 
a model of pancreatic injury, although the 
mechanism of the injury remains ob- 
scure,' * Beta-3-thienylalanine ( 8-3TA), an 
analogue of the amino acid phenylalanine 
inhibits zymogen granule formation in pan- 
creatic cells of rats? and has been shown 
to prevent drug-induced pancreatitis in the 
rat model of ethionine pancreatitis. We 
have attempted to confirm and extend in 
rabbits these earlier observations obtained 
in rats. 


MATERIALS AND METHODS 


Twenty-four male, white California 
rabbits each weighing about 2,000 gm. 
were divided into three groups. Eight con- 
trols received regular chow diet. The sec- 
ond group was pretreated for three days 


From the Departments of Medicine and 
Pathology, Topeka Veterans Administration Hos- 
pital, (Affiliated with the University of Kansas 
School of Medicine). 


with 8-3T A, in a single dose 3 X equimolar 
to phenylalanine (250 mg./kg). This was 
followed by an equimolar dose daily for sis 
days together with ethionine (140 mg./kg.). 
given intraperitoneally. The third group re- 
ceived the same amount of ethionine,as the 
rabbits in group two but without B-3TA. 
After six days on ethionine, the rabbits 
were killed by stunning. Serum amylase 
was determined by the Coleman amvlase- 
lipase analyzer (T-332 methods file). 
Samples of pancreas were removed for 
pathologic study with hematoxylin and 
eosin and Wilder’s reticulum stains. 


The light microscopy slides were codcd 
and read as unknowns by the pathologist 
(R.A.C.) Pathologic findings were cate- 
gorized and graded in severity from 1 plus 
to 4 plus. Electron microscopy was also 
done in order to appraise the degree of 
zymogen suppression, changes in rough en- 
doplasmic reticulum and the development 
of autophagic vacuoles. 
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TABLE I 


PATHOLOGIC CHANGES 


B-3TA 
Untreated E 
Pathology class controls ethionine* 
Inflammation 0/8 1/6 
Fat necrosis 0/8 0/6 
Edema 0/8 1/6 
Hemorrhage 0/8 1/6 
Reticulin 0/8 0/6 
Zymogen loss 0/8 3/6 
Acinar vacuoles 0/8 3/6 


* Damage of 1+ and 2- 
** Damage of 2+ to 44- 


(Two animals in groups II and III died before the seventh day.) 
(Number of animals showing pathology over number of animals observed. ) 
1+ — mild, 2+ — moderate, 3+ — severe, 4+ — very severe pathologic change. 


TABLE IH 


SERUM AMYLASE DATA 


Control Ethionine 
220 890 
240 242 
245 700 
243 386 
185 1610 
252 
193 
218 
Sample mean 224.5 765.6 
Std, error of mean 8.84 239.9 
Std. deviation 24.997 536.4 
Sample size 8 5 


"t" tests 1. Control-vs.-ethionine means 


t (12) = 2.9286, P < .01 (one tail). 


2. Control-vs.-B-3TA + ethionine means 
t (13) = 0.1746, P > .8 (two tail). 
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Ethionine** 


261 
233 
244 
261 
159 
167 
225 


5/6 
1/6 
5/6 
5/6 
5/6 
6/6 
6/6 


B-3TA + ethionine 
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RESULTS 


Untreated controls exhibited no pa- 
thological changes. Pathological changes 
(Table I) observed with ethionine were 
milder or absent when 8-3TA was given. 
Fat necrosis, not frequently observed at the 
level of ethionine dosage used here, was 
seen in one specimen. Electron microscopy 
was normal in control animals. Animals pre- 
treated with B-3TA before and with ethio- 
nine showed few changes and the rough 
endoplasmic reticulum was preserved 
(Fig. 1). In contrast, group III animals 
(ethionine only) showed marked dilation 
of cisternae of the rough endoplasmic 
reticulum, severe disorganization of the 
cytoplasm, and nuclear distortion, as well 
as possible rupture of zymogens (Fig, 2). 


Serum amylase values obtained after 
the sixth day of ethionine were normal in 
controls and £-3TA pretreated animals 
(P = NS) but were markedly elevated in 
nonpretreated animals (Table II). Means 
were 224 units in controls, 221 in B-3TA 
pretreated and 765 units of amylase per 
100 ml. in nonpretreated animals (P < 0.01 
comparing the last group with the other 
two groups). 


COMMENT 


Ethionine pancreatitis has remained an 
obscure entity, although studies of cellular 
amino acids levels and enzyme activities 
have demonstrated increased amounts of 
both after ethionine feeding for 24 hours. 
After longer contained feeding of ethionine, 
a fall in enzyme concentration occurs in the 
unstimulated gland and delayed enzvme ex- 
cretion in the stimulated gland, as a result of 
acinar damage.? Earlier experiments have 
shown initially increased zymogens in the 
apices of acinar cells, followed by a decrease 
accompanied by degeneration and damage 
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to the cells."* Our electron microscopic 
study in this experiment was done at a later 
stage in the pancreatitis process, showing 
marked enlargement of cisternae of the 
rough endoplasmic reticulum and nuclear 
changes. These changes were largely pre- 
vented by 8-3TA, an inhibitor of zymogen 
synthesis, even in the presence of phenyl- 
alanine in the diet. 


Autophagocytosis of pancreatic cells 
has been induced by ethionine as well as 
other inducers such as neutral red, vin- 
blastine, puromycine and cadmium ions 
and prevented by cyclohexamide which ap- 
pears to prevent formation of limiting mem- 
branes of autophagic vacuoles and preser- 
vation of RER.® Such experiments have 
been conducted over a 60-minute period 
with other methods than ours. 


Ethionine appears to exert its toxic ef- 
fects upon the pancreatic acinar cell after 
zymogen synthesis has occurred. This may 
be the result of either stimulation of auto- 
phagic vacuoles which may in turn rupture, 
or by an effect upon zymogens themselves 
causing them to rupture leading in either 
case to a condition of autophagocytosis. 
These effects may occur even with the ad- 
dition of methionine in the diet. Ethionine 
producing bacteria occur in mammalian in- 
testinal tracts and conceivably in those of 
man. Further investigations into its pres- 
ence and action are indicated because of a 
possible role in human pathology. The 
benefit of B-3TA in preventing one form of 
animal pancreatitis is a consistent observa- 
tion. An antimetabolite of this type may be 
useful in the treatment of this and other 
forms of pancreatic injury. 


ACKNOWLEDGMENT 


We wish to thank Dr. Samuel Zelman 
for his suggestions and Dr. Richard Davis 






686 


# 


Ns 


oA 


My ESSE 


CAR 
sh 


s 


EA NIA qu 
Eon e 
ee 

e 


em 
ates 





Tune, 1978 Monto and Guillan—Inhibition of Ethionine Pancreatitis 657 


Fig. 1--Normal control rabbit pancreas fed chow diet 10 days. Note normal acinar, lobular architec- 
ture and abundant zymogen material (Hematoxylin and eosin, original magnification x409) 


Fig. 2—Typical pancreas of rabbit pretreated with 8-3TA plus ethionine. Note preservation of acinar 
architecture, lack of nuclear pyknosis and absence of inflammation (Hematoxylin and eosin, 
original magnification x409). 


Fig. 3—Typical pancreas of rabbit receiving ethionine without f-3TA showing loss of acinar archi- 
tecture and disruption of normal lobular pattern. ( Hematoxylin and eosin, original magnifica- 
tion x400). 


Fig. 4—Pancreas of rabbit receiving ethionine after pretreatment with 8-3TÀ. The nucleus and rough 
endoplasmic reticulum appear relatively intact (EM, original magnification x24,000). 


Fig. 5—Pancreas of rabbit on ethionine without 8-3TA pretreatment. There is disruption and distor- 
tion of the rough endoplasmic reticulum and an accumulation of protein material (EM, orig- 
inal magnification x24,000). 
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Spontaneous Umbilical Hernia Rupture 
A REPORT OF THREE CASES 


JOHN FISHER, M.D. 
Daly City, CA 
and 
W. GRAHAM CALKINS, M.D. 
Kansas City, MO 


Three cases of spontaneous umbilical hernia rupture in patients with alco- 
holic liver disease and ascites are reported. Eighteen cases have been previoush 
reported in the literature. These 21 cases are reviewed in an attempt to deter- 
mine precipitating events, prognostic factors, complications, and the results ot 
therapy. All patients had significant ascites prior to umbilical rupture, Ulceration 
of the umbilicus prior to rupture was common (81% ). The subsequent presence 
of peritonitis, hypotension, renal failure, gastrointestinal hemorrhage or hepatic 
coma was associated with significant mortality (80% ). All patients with a serum 
albumin above 2.4 gm./dl. survived. There were no survivors in those patients 
who did not receive surgical treatment. Based upon the outcome of these 2] 
patients optimal treatment of this disorder would seem to be early surgical 
repair of the umbilical hernia, appropriate fluid and electrolyte replacement. 


antiobiotics and measures to reduce intraabdominal pressure. 


Spontaneous abdominal paracentesis 
due to umbilical hernia rupture is an un- 
common but frequently fatal complication 
of ascites, Since Stein and Strauss! de- 
scribed umbilical hernia rupture in a pa- 
tient with cirrhosis and ascites in 1951, 
there have been 17 additional cases re- 
ported.213 Although spontaneous umbilical 
hernia rupture is not common, it represents 
a serious complication associated with a 
high mortality. In spite of the availability 
of potent diuretics, this complication still 
occurs, We have recently encountered three 
cases of spontaneous umbilical hernia rup- 
ture associated with ascites in alcoholic pa- 
tients with cirrhosis. 


From the Division of Gastroenterology, Uni- 
versity of Kansas College of Health Sciences Kan- 
sas City, KS and the Kansas City Veterans Ad- 
ministration Hospital. 


CASE REPORTS 


Case 1:—A 46-year old male was ad- 
mitted to the hospital complaining of ab- 
dominal distention, protrusion of his um- 
bilicus and a 9.45 kg. weight gain over thc 
preceding month. The patient had had c 
heavy intake of alcohol for over 20 years. 
Four years prior to admission, hepato- 
megaly and abnormal liver function tests 
were first noted. A liver biopsy at that time 
revealed cirrhosis. Ascites associated with 
an umbilical hernia had been present for 
two years prior to admission. 


Physical examination at the time o* 
admission revealed marked ascites and a 
grapefruit-sized ulcerated umbilical hernia. 
Pedal edema, gynecomastia, spider angi- 
omata and multiple ecchymoses of the 
trunk and extremities were also present. 
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Laboratory studies were consistent with 
cirrhosis of the liver, 


On the second hospital day, an ab- 
dominal paracentesis was performed with 
the removal of 2 liters of fluid. Later that 
day, following an episode of coughing, the 
umbilical hernia ruptured with the sudden 
loss of approximately 8 liters of fluid. 
Although the patient complained of weak- 
ness, the vital signs remained stable. The 
following day, the patient suddenly lost 
approximately 4 more liters of fluid from 
his umbilical wound. The wound was 
closed with sutures and pressure dressings 
were applied. His subsequent course was 
complicated by continued ascites forma- 
tion, wound dehiscence and peristent um- 
bilical drainage. He lost a total of 18.45 kg. 
Three weeks following admission, an end- 
to-side portacaval shunt and an umbilical 
herniorrhaphy were performed without in- 
cident. The patient convalesced satisfac- 
torily and was discharged on a low sodium 
diet and diuretics. Three years following 
rupture of his umbilical hernia he died of 
progressive hepatic insufficiency and renal 
failure, 


Case 2:—A 55-year old male was ad- 
mitted to the hospital for treatment of 
hepatic coma. The patient had used alcohol 
excessively for many years. A diagnosis of 
cirrhosis had been made three years previ- 
ously. One year prior to admission trans- 
esophageal ligation of bleeding esophageal 
varices had been performed at another hos- 
pital. Shortly thereafter, acites developed 
and a large umbilical hernia was first noted. 
The patient spontaneously began leaking 
fluid from his umbilicus 48 hours prior 
to admission. He developed increasing 
lethargy and was brought to the hospital. 


Physical examination revealed a ca- 
chectic dehydrated male who responded 
only to painful stimuli. Vital signs were 
normal. A leaking ulcerated umbilical 
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hernia was present. Liver and spleen were 
enlarged and there was moderate edema 
of the legs. The diagnosis of hepatic cir- 
rhosis was supported by the laboratory tests 
of liver function. 


The patient was treated with intra- 
venous salt-poor albumin and other par- 
enteral fluids, a low protein diet, oral neo- 
mycin and systemic antibiotics. His sen- 
sorium completely cleared in 48 hours. The 
drainage from his umbilical wound stopped 
but ascites started to reaccumulate, His sub- 
sequent course was progressively downhill. 
Although, no further umbilical drainage 
occurred, he developed increasing ascites, 
hepatic coma, cardiac arrhythmias, hypo- 
tension, renal failure and pneumonia and 
died four weeks after admission, 


Case 3:—A 64-year old male was ad- 
mitted to the hospital complaining of fluid 
pouring from his abdomen. The patient had 
had a heavy alcoholic intake during the 
past 30 years. During the year preceding 
admission, he had developed persistent 
ascites. Abdominal distention had progres- 
sively increased and an enlarging umbilical 
hernia had been noted by the patient. One 
week prior to admission, slow seepage of 
clear yellow fluid from the umbilical hernia 
had begun. On the day of admission, while 
he was quietly lying in bed, there was a 
sudden outpouring of fluid from his um- 
bilicus resulting in an acute loss of ap- 


proximately 12.6 kg. of body weight. 


On physical examination the patient 
was alert and oriented and in no apparent 
distress. The vital signs were normal with- 
out orthostatic changes. The abdomen was 
flaccid and revealed an ulcerated umbilical 
hernia. Hepatosplenomegaly was present, 
Laboratory examination supported the diag- 
nosis of cirrhosis. 


The following day repair of the um- 
bilical hernia was carried out under general 
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anesthesia. The immediate postoperative 
course was uneventful except for the re- 
formation of ascites. The'patient was treated 
with a low sodium diet and diuretics and 
was able to leave the hospital in 10 days. 
One week later, he was readmitted to the 
hospital with hepatic encephalopathy and 
oliguria. His hospital course was compli- 
cated by the development of upper gastro- 
intestinal bleeding from both esophageal 
and gastric varices. After a prolonged and 
difficult course, his condition stabilized and 
he was discharged from the hospital. The 
patient has continued to do well and has re- 
mained free of ascites and hepatic en- 
cephalopathy 8 months following umbilical 
hernia rupture. 


COMMENT 


Spontaneous umbilical hernia rupture 
in adults is characteristically seen in pa- 
tients with chronic liver disease and ascites. 
Of the 25 cases of adult umbilical hernia 
rupture reported during this century,!? 18 
were associated with chronic liver dis- 
ease.!-13 These 18 cases plus our three form 
the basis of this report. 


Twenty of these 21 cases of umbilical 
rupture in patients with chronic liver dis- 
ease and ascites had pre-existing umbilical 
hernias prior to rupture. In one case, the 
presence or absence of a prior hernia was 
not mentioned. Frequently described pre- 
disposing conditions included trauma, in- 
fection and pressure necrosis, It is of inter- 
est that ulceration of the hernia was de- 
scribed in 13 (81%) of the 16 cases in 
which the appearance of the umbilicus was 
known prior to rupture. 


Rupture of the umbilical hernia was 
spontaneous in 15 (7196) of the 21 cases. 
In only six cases was a precipitating event 
prior to rupture described. Five of these 
events were related to maneuvers which 
would increase intra-abdominal pressure. 
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These included the removal of an abdomi- 
nal binder and assuming a standing posi- 
tion, urination, vomiting, retching during 
esophagoscopy and coughing. One patient 
gave a history of an unknown type of 
trauma to his hernia prior to rupture. 
Although it might be expected that spon- 
taneous rupture would be more common in 
patients with low serum protein, the re- 
ported serum proteins in the 21 patients 
varied widely. Several patients had normal 
or only slightly decreased values for total 
serum protein and/or albumin. 


It is of interest that, even with massive 
loss of ascitic fluid through an umbilical 
rupture, the cardiovascular status as re- 
flected by the blood pressure and pulse 
frequently remained stable. Only Flood” 
noted significant change in the vital signs 
immediately following rupture. On the 
other hand, Tracy and co-workers!' re- 
ported the acute loss of 27 liters of ascitic 
fluid with maintenance of normal cardio- 
vascular status. Five of the nine cases in 
which fluid loss was reported to be 5 liters 
or more survived this immediate cata- 
strophic event. It should be noted that 
many patients who survived rupture of 
their umbilical hernia and its immediate 
sequels succumbed to other complications 
of chronic liver disease (hepatic coma, 
bleeding esophageal varices, infection, 
hepatorenal syndrome, etc.) months later. 
These deaths were probably the result of 
long-standing chronic liver disease rather 
than a sequel of umbilical hernia rupture. 


Of the 21 cases of ruptured umbilical 
hernia, there were nine (4396) who died 
within 30 days. A review of these cases re- 
veals several factors that seem to affect 
the immedite prognosis, The early devel- 
opment of such complications as hypoten- 
sion, renal failure, gastrointestinal hemor- 
rhage and hepatic coma was inevitably 
associated with early death. Of the seven 
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patients who developed peritonitis, there 
were only two survivors. Eight patients 
were reported who had none of the above 
complications following umbilical hernia 
rupture. All of these patients survived 


There was a correlation found between 
the serum albumin levels and immediate 
survival. Twelve cases reported serum 
albumin levels, Eight of these patients had 
a serum albumin value above 2.4 gm./dl. 
and survived. Four patients who had lower 
values of serum albumin died. When the 
total serum protein was considered, six of 
the seven (86%) with values above 5.8 
gm./dl. survived and only two of the six 
(33% ) with values below that level sur- 
vived. The level of serum albumin seemed 
to be a better prognostic measure than the 
level of total protein. It must be kept in 
mind, however, that those patients with 
low serum albumins probably had more 
severe liver disease and thus were less able 
to tolerate an acute catastrophic episode 
such as umbilical hernia rupture. 


The management of patients with rup- 
tured umbilical hernias and chronic liver 
disease may well have prognostic impor- 
tance, Although the number of cases is 
small, certain conclusions seem justified. 
Prompt surgical treatment is essential. The 
seven patients who did not receive surgery 
died within 30 days after rupture of the 
umbilicus. Of the 12 patients who had um- 
bilical hernia repair, there were 10 (83% ) 
long-term survivors. In addition to surgical 
repair, these patients also received appro- 
priate fluid and electrolyte replacement, 
antibiotics and measures to decrease intra- 
abdominal pressure such as low sodium 
diet, diuretics and paracenteses. 


It is of interest to note that two pa- 
tients were treated with a portacaval shunt 
and both survived, No conclusions can be 
drawn about the role of portacaval shunting 
on the basis of only two cases. Baron’ 
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suggested that this operation was of value 
since umbilical herniorrhaphy alone re- 
moves important portacaval collaterals at 
the umbilical area and may result in in- 
creased portal pressure with resultant 
bleeding from esophageal varices. Our third 
case was treated with immediate umbilical 
herniorrhaphy. Although the patient toler- 
ated the procedure well, there was evidence 
of increasing portal hypertension marked 
by rapid accumulation of ascites and rup- 
ture of large esophageal and gastric varices. 
This patient supports Baron’s contention 
that umbilical herniorrhaphy alone results 
in a significant increase in portal pressure. 


As with many serious medical condi- 
tions, the importance of prophylactic treat- 
ment to prevent rupture of an umbilical 
hernia in patients with ascites is important. 
The patient with chronic liver disease and 
ascites should be treated appropriately 
with sodium restriction and diuretics to 
prevent the accumulation of massive ascites. 
The development of an umbilical hernia in 
the presence of ascites should alert the 
clinician to a potentially dangerous condi- 
tion. Consideration should be given to early 
surgical repair of such a hernia while it is 
small in spite of the presence of some 
ascites. It has been traditional to delay such 
repair until the ascites has been eliminated. 
Perhaps this concept needs to be re-evalu- 
ated. Patients with ascites and an umbilical 
hernia should be cautioned to avoid maneu- 
vers which increase intra-abdominal pres- 
sure. It may be beneficial for such patients 
to wear a protective dressing or shield over 
their umbilicus as well as a firm support to 
prevent protrusion of the hernia, The pres- 
ence of discoloration, ulceration, or the 
rapid increase in size of the hernia are 
danger signals. A patient with these signs 
should be immediately hospitalized for the 
rapid reduction of intra-abdominal pressure 
by paracentesis or vigorous diuresis with 
appropriate monitoring for the appearance 
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of hepatic encephalopathy. The dangers of 
allowing the continuance of a high intra- 
abdominal pressure in a patient with a dis- 
colored umbilicus outweigh the danger of 
inducing hepatic encephalopathy by para- 
centesis or vigorous diuresis in a hospital 
setting. If the clinician is aware of the po- 
tential of umbilical hernia rupture in his 
ascitic patient and takes measures to pre- 
vent it, this complication may become a 


rarity. 


W. G.C. 

V. A. Hosp. 

4801 Linwood Blid. 
Kansas City, MO 64128 
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Communication from Abroad 


Malabsorption in Giardiasis 


S. N. KHOSLA, M.D.* 
S. V. SHARMA, M.D.7 
and 
S. C. SRIVASTAVA, M.D., F.R.C.P.t 
Rohtak, India 


Twenty-five adult patients with giardiasis (20 males and five females) in 
various age groups were studied. The patients had varying severity of infesta- 
tion but all of them were symptomatic. 


Examination of stool samples and duodenal aspirate was carried out in 
each case and a study was made to substantiate malabsorption, if present, by carry- 
ing out absorption studies for carbohydrates (d-xylose test) fats (fat balance 
studies) and proteins (proline test). Jejunal biopsy and barium studies of small 
intestines were carried out. 


Ten healthy control subjects of comparable age and sex were also studied. 
The noteworthy observations were severity of infestation as judged from stool. 
Examination had no relationship to alteration in absorption studies. 


D-xylose was found to be abnormal in only 4% of the cases while fecal fat 
was abnormal in 12% of the cases. In one patient marked steatorrhea 
(22 gm./day) was noticed which responded to eradication of the parasite. 
Proline test was normal in all patients, except one who suffered from idiopathic 
tropical sprue. It was concluded that Giardia lamblia does not manifest as 
protein malabsorption. 


Radiological examination did not reveal any significant duodenal pathology 
but jejunal mucosal hypertrophy was present in 4096 of patients as opposed 
to 20% in normal controls. A definite pattern suggestive of malabsorption could 
be detected only in one case who had tropical sprue. 


None of our patients had nodular lymphoid hyperplasia on radiological ex- 
amination. Jejunal biopsy had abnormal dissecting microscopic appearances in 
eight patients and revealed histological abnormality in two of them. Á cor- 
relation of abnormality on dissecting microscopic examination and histological 
sectioning was lacking. 


No mucosal invasion by the parasite was recorded in the jejunal biopsy 
specimen. It is therefore concluded that infestation with Giardia lamblia had 
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little effect upon jejunal absorption studies despite the finding of jejunal mu- 
cosal hypertrophy and histopathological abnormal changes in the mucosal 
structure in approximately an equal number of cases. 


Frank malabsorption syndrome does not occur in giardiasis and when pres- 
ent is indicative of a co-existing disease which should be looked for. 


Giardiasis is of worldwide prevalence. 
It may remain an asymptomatic casual in- 
habitant of the upper part of the small in- 
testine or cause symptoms of diarrhea, 
weight loss, flatulence and colic. 


The role of Giardia in causing chronic 
intestinal malabsorption is controversial. 
Studies in children suffering from giardiasis 
tend to show that malabsorption can be 
caused by the parasite? % On the con- 
trary, studies in adults have been controver- 
sial. They have been either on single case 
reports or the work has been done in a 
highly selected limited number of cases* * 6 
Tewari and Tandon’ studied 30 adults with 
giardiasis and found unequivocal evidence 
of steatorrhea in half of their patients. 
Similarly Hoskins, et al® found carbohy- 
drate malabsorption more prevalent than 
steatorrhea in giardiasis. In contrast to the 
above Palumbo, et al? after reviewing 430 
cases of giardiasis at the Mayo Clinic, con- 
cluded that there was no evidence that 
Giardia lamblia gave rise to malabsorption 
syndrome. The conclusions of others are 
similar based upon their studies of a rela- 
tively small number of cases 1 


Interestingly there is the reported sus- 
ceptibility of patients with secretory Ig-A 
deficiency to symptomatic giardiasis and 
giardiasis may be solely responsible for 
diarrheal disease.*? The present study was 
undertaken despite conflicting reports 
about the pathogenesis of giardiasis 
vis-à-vis malabsorption. 


MATERIAL AND METHODS 


The present study comprised 25 adults 
belonging to various age groups and of both 


sexes who were symptomatic in terms of 
some abdominal complaints and had either 
cysts or trophozoites of Giardia lamblia in 
their stools. The duration as well as the 
severity of the disease was not taken into 
consideration in selecting the cases so that 
the severity of the infestation as well as the 
duration of disease was variable. 


Ten individuals of matched sex and 
age without any gastrointestinal disorders 
served as normal controls. 


Asymptomatic carriers of Giardia or 
cases with a history of other parasitic in- 
festations were excluded. Those patients 
who suffered from a known etiological dis- 
order causing malabsorption were ex- 


cluded. 


In every case, in addition to a detailed 
clinical history and physical examination 
the following investigations were carried 
out: 1. Hemoglobin estimations. All. cases 
with significant anemia (Hb. below 
9 gm.%) were excluded. 2, Total and dif- 
ferential leucocyte count. 3. Erythrocyte 
sedimentation rate (Westergren's method). 
4, Serum proteins, total proteins and differ- 
ential proteins with A/G ratio. 5. Blood 
urea. 6. Stool examination. Fresh stool 
specimens were examined on three con- 
secutive occasions in every case by direct 
unstained and stained with iodine as well 
as by the concentration and flotation 
methods. 7. Duodenal aspirate was done in 
every case in a fasting state and studied 
for the presence of Giardia cysts. 8. D-xylose 
test (Roe and Rice method, 1948).¥ 
9. Fecal fat estimation. (Van De Kramers 
method, 1949)1* 10. Proline test’ (Gould 
and Schwachman, 1956)**. 11. Tejunal biop- 
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sy (Watson's modification of the Crosby- 
Kungler capsule). The jejunal biopsy spec- 
imen was studied for dissecting microscopic 
appearances as well as being stained with 
hematoxylin and eosin stain and studied 
histopathologically. 12. Barium meal study 
of the stomach, duodenum, jejunum and 
ileum for duodenitis, malabsorption pat- 
tern and nodular lymphoid hyperplasia. A 
special reference was made concerning the 
mucosal pattern in the duodenum, jejunum 
and also in the ileum. Measurements of duo- 
denal jejunal and ileal lumen were re- 
corded. 


The signs of malabsorption as against 
flocculation, segmentation and Moulage’s 
sign were recorded in every patient. 


OBSERVATIONS 


Of the 25 cases there were 20 males 
and five females, their ages ranging from 
18-48 years, average being 30.5 years. 


In 23 of 24 cases there was pain in the 
abdomen confined to the area around the 
umbilicus or to the lower abdomen. Pain 
in the epigastric region, aggravated by 
meals, was present in five cases. Sixteen 
patients had diarrhea and the number of 
movements usually ranged from 5-7 per 
day. The stools were mostly semi-solid 
without any blood or mucus. They were 
bulky and frothy in three patients and of- 
fensive in the majority of them. The urge 
to defecate after eating breakfast or other 
meals was observed in only four of our 
patients. 


Abdominal distention and flatulence 
was observed in 14 cases while a variable 
degree of weight loss occurred in 15 pa- 
tients. 


Chronic constipation was observed in 
12 cases, and out of these, six cases have 
had bouts of diarrhea alternating with 
chronic constipation. 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


Vol. 69, No. 6 


Less common symptoms included mov- 
ing ball of wind (nine cases) loss of ap- 
petite (eight cases) and pain during the 
act of defecation (one case only). 


Duration of symptoms:—The symp- 
toms were present for a variable period 
ranging from a few months to over 10 
years, although in 13 patients they ranged 
from two to five years. 


Severity of Infestation:—Severity of in- 
festation was arbitrarily divided into mild, 
moderate and severe, depending upon the 
number of cysts per high power field in the 
stools. The majority of patients had mod- 
erately severe infestation—14 cases—while 
it was mild in four cases and severe in seven 
cases. 


Clinical examination and investiga- 
tions:—Tenderness was found in one or 
more areas of the abdomen in 18 cases in 
whom it was most common in the umbilical 
region (10 cases) and next most common 
in the epigastric region (eight cases). Dif- 
fuse tenderness throughout the abdomen 
was present in 10 cases. The descending 
colon was palpable in 10 cases and the 
ascending colon in four cases, 


By and large, anemia was not present 
in any of the cases, hemoglobin being more 
than 10 gm.%. Serum protein was higher 
than 6 gm.% in 18 cases while only four 
cases had serum protein below 6 gm.%. 


The d-xylose test was abnormal only 
in one patient while in the other cases it was 
found to be within normal limits. It was the 
same in those patients who showed other 
biochemical test abnormalities suggesting 
malabsorption, while in the patient with 
the abnormal d-xylose test, no other ab- 
normality was detected. 


Fecal fat excretion was disturbed only 
in three patients. In one patient, it was 
grossly abnormal (22 gm./day) and after 
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eradication of the parasite (as evidenced 
by three consecutive negative stool ex- 
aminations and negative duodenal aspirate) 
the test was repeated after seven weeks 
and the repeat values tended to return to- 
wards normal (9.6 gm.% ). In this patient 
the jejunal histology, too, was mildly ab- 
normal. 


In both other cases, fecal fat was only 
mildly elevated. The proline test was ab- 
normal in only one case where the fasting 
values were within normal range but the 
level of plasma proline, after caseine feed- 
ing, was abnormally low indicating that she 
had protein malabsorption. In addition to 
this the patient had an abnormal jejunal 
histology and a disturbed radiological pat- 
tern although her other biochemical pa- 
rameters in terms of the d-xylose test and 
fat balance study remained within normal 
range. On restudying this patient, after 16 
weeks of eradication of parasite, the proline 
values after caseine feeding revealed min- 
imal change and were still low. 


Radiological studies did not reveal any 
change in the size of the duodenal bulb, 
duodenal and jejunal lumens as compared 
to normal controls. Hypertrophy of the duo- 
denal mucosa was observed in cases of 
giardiasis but was also present in three 
normal controls. Hypertrophy of the jejunal 
mucosa was seen in eight cases of giardia 
and in two normal subjects; flocculation 
was observed in two cases and Moulage’s 
sign was present in one case. 


None of our cases revealed malforma- 
tion or deformed duodenal cap, segmenta- 
tion of barium in either the jejunum or the 
ileum or any evidence of nodular lymphoid 
hyperplasia. The control cases also did not 
show any of these abnormalities. Only one 
case could be said to show pattern of 
malabsorption. When repeat studies were 
done 16 weeks later, her radiological ab- 
normalities persisted. 
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In those four cases in whom either 
d-xylose or fecal fat was disturbed, the ra- 
diological abnormalities could not be de- 
tected. In one patient where flocculation of 
barium was observed, the fecal fat was nor- 
mal and the patient did not have any other 
parameters to suggest malabsorption. 


Dissecting microscope appearance of 
jejunal biopsy revealed convoluted villi in 
six cases and flat mucosa in only two cases 
of Giardia while none of the control cases 
had such a pattern. Histology of the jejunal 
mucosa revealed abnormality in two cases 
and in one patient flattening and broaden- 
ing of some of the villi was observed, in 
addition to infiltration of the lamina propria 
by chronic inflammatory cells. When the 
biopsy was repeated and studied after 16 
weeks based upon the clinical improve- 
ment, the villous structure also revealed 
changes suggestive of its return towards 
normal, In the second case, shortening and 
blunting of the villi was seen and chronic 
inflammatory cells had infiltrated. The 
changes were considered to be mild 
although dissecting microscope appear- 
ances revealed flat mucosa. As both these 
patients had flat mucosa on dissecting 
microscopy it was interesting to note that 
the histology in the first case was grossly 
abnormal while in the second case it was 
minimally altered. This indicated that cor- 
relation of dissecting microscopy with his- 
tological pattern need not be rigidly fol- 
lowed. 


The relationship of duration of symp- 
toms to severity of infestation was not 
found in any case, both being absolutely in- 
dependent of each other. 


COMMENT 


Despite the number of reports about 
the presence of a chronic malabsorption 
syndrome in giardiasis, the issue still re- 
mains unsettled. Of course in children it 
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is well accepted that giardiasis can cause 
malabsorption which is reversible with the 
eradication of the parasite? but in adults, 
malabsorption has been found only in a 
small proportion of cases and not in all 
although a number of reports have com- 
pletely contradicted the presence of mal- 
absorption due to giardiasis.?: 16, 17 


The present study was undertaken 
mainly with a view to examining anew 
some of the conclusions arrived at earlier. 
While selecting the material we did not 
take into consideration either the severity 
of the infestation or duration of the symp- 
tomatology so that both these factors re- 
mained variable. 


In two-thirds of our patients diarrhea 
was present and in about half of the cases 
chronic constipation was a predominant 
symptom. 


A majority of the investigations car- 
ried out by us are at variance with each 
other and none appears to be in conformity 
with any other. The d-xylose was normal 
in all of our cases except one, This has to 
be considered in the light of our observa- 
tion that other parameters, including fat 
and protein absorption studies, were un- 
disturbed in this case. A low percentage of 
an abnormal d-xylose test in giardiasis in 
our series is in contrast to other studies 
where a fairly high percentage of an ab- 
normal test has been reported.*8 


Fat balance study, considered to be 
the most reliable index of malabsorption, 
was disturbed in only three of our cases, 
grossly in one and marginally in two. In 
the first case, Giardia can be incriminated 
as the cause of his steatorrhea since after 
eradication of the parasite his fecal fat 
returned towards normal values after about 
seven weeks. This patient had an additional 
finding in terms of a mildly abnormal 
jejunal mucosa on histology although his 
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small intestine had a normal radiological 
appearance. This difference is possible to 
understand since Laws, et al! have ob- 
served that the incidence and severity of 
flocculation bore no relationship to the fecal 
fat and that there was a similar lack of cor- 
relation between flocculation and jejunal 
biopsy. Our results of fat balance study 
are in conformity with those of Amini* 
and Antia, et al' who reported steatorrhea 
in three out of eight and two out of nine 
patients with giardiasis. Serum proline 
values in all of our patients, except one, 
were normal and that patient, too, did 
not reveal carbohydrate or fat malabsorp- 
tion but had radiological evidence of mal- 
absorption along with abnormal jejunal 
mucosal histology. 


Jejunal mucosal hypertrophy was ob- 
served in 40% of our Giardia patients and 
in 20% of the control group. This obser- 
vation is easy to understard since the 
jejunum is the main site of giardial habitat 
and the jejunal mucosa, which reveals flat- 
tening on histology, would reveal thicken- 
ing on radiology. This explanation seemed 
untenable in our patients because, except 
in one case, all had a normal jejunal mu- 
cosa on histological examination. When a 
correlation of jejunal mucosal appearance 
on radiology and dissecting microscopy 
was attempted, it was seen that of eight 
cases, four had a leaf-like pattern, three 
had convoluted and one had a flat mucosa. 
This meant that hardly any correlation was 
possible and this is in accordance with the 
observations of Laws, et al!? Nodular 
lymphoid hyperplasia was distinct by its 
absence in our series. y 


Although jejunal biopsy smears are re- 
ported to be positive for Giardia in the ma- 
jority of the patients” ?? we could not dem- 
onstrate Giardia in the jejunal mucosa in 
any of our cases. This conforms to the 
findings of others.” *1. 2 Keeping the above 
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observations in mind, it would be very diffi- 
cult to lay down any test to be the best 
determining index of malabsorption. 


Since malabsorption could occur in re- 
lation to carbohydrates, fats, proteins, vita- 
mins and minerals, obviously different pa- 
rameters will be needed to work the mal- 
absorption of various nutrients. Further 
Floch, et al? had observed that in un- 
treated patients, where biopsy specimens 
and absorption tests were particularly ab- 
normal, radiology of the small bowel was 
most abnormal. In treated patients, where 
the biopsy and absorption tests where only 
minimally abnormal, the roentgen series 
was only slightly abnormal. This is rather at 
variance with the experience of Laws, et 
al'5 who found that in idiopathic steator- 
rhea it was possible for a normal radiologi- 
cal appearance to be consistent with either 
partial or subtotal jejunal atrophy. 


In view of the conflicting statements 
available one can only say that when a 
clinical suspicion of malabsorption is fairly 
high, abnormality of any one parameter 
will be indicative of malabsorption of a 
particular nutrient such as carbohydrate, 
fat, protein, etc. When, however, the 
jejunal mucosal abnormalities or radiologi- 
cal appearances are suggestive, these 
should be more reliable. Furthermore the 
greater the number of positive tests, the 
greater will be the confidence to label the 
patient as having malabsorption. 


The question arises as to how Giardia 
is capable of producing malabsorption. The 
possible factors which have been incrimi- 
nated for the causation include: 1. presence 
of a large number of parasites on the mu- 
cosal surface of the intestines so that the 
absorptive surface is considerably reduced; 
2, increased motility of the gut so that the 
time of exposure of nutrients to the absorp- 
tive surface is reduced; 3. bacterial over- 
growth; 4. invasion of the pancreatic duct; 
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5. injury, to the mucosa possibly by the 
mucosal invasion and 6. a barrier provided 
by the parasite to the active transport of 
various nutrients as demonstrated experi- 
mentally by Anand.** From our study, at 
least one of these factors of mucosal inva- 
sion seems unlikely since we could not 
demonstrate any parasite in the mucosa. 


In the present study only two patients 
could satisfy the criteria of malabsorption. 
One patient who had biopsy changes, ra- 
diological suggestion and an abnormal pro- 
line test, clinically fitted in idiopathic trop- 
ical sprue since therapy and eradication of 
Giardia did not improve her while specific 
therapy for tropical sprue benefited her. 
Apparently Giardia was a coincidental find- 
ing. The second patient had marked steator- 
rhea and jejunal mucosal changes which 
responded to eradication of the parasite. 
Two more patients had mild steatorrhea 
due to giardiasis, Thus of three patients 
one had a picture suggestive of malabsorp- 
tion while two others had only steatorrhea. 


Thus, we can conclude from the pres- 
ent study that although Giardia is capable 
of causing steatorrhea in adults, it produces 
malabsorption in an insignificant namber 
of cases. This is in contrast to the observa- 
tions of Antia, et al'? who found a disturb- 
ance of one or more parameters of ab- 
sorption in eight of nine cases and Tewari 
and Tandon’ who detected steatorrhea in 
14 out of 30 cases studied by them. 


9/9 J. Med. Coll. Enclave 
Rohtak 124001, Haryana, India 
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A 23-year old man underwent surgery 
in 1967 for volvulus of the sigmoid colon. 
He was re-operated upon five years later 
for intestinal obstruction, At laparotomy, a 
volvulus of the sigmoid colon was again 
found. In addition, there was obstruction 
of the ascending colon due to its compres- 
sion by the long pedicle of a wandering 
spleen, located in the right abdominal 
cavity. The radiological findings are de- 
scribed. 


We present the hypothesis that a single 
developmental anomaly can explain both 
the wandering spleen and excessively mo- 
bile colon found in this patient. 


Torsion or volvulus of a wandering 
spleen is an uncommon condition. Maingot! 
discussed approximately 175 cases in his 
book. The total of reported cases in the 
literature numbers about 350. Most in- 
stances have been found in women during 
the childbearing period, however, cases 
have also been described in men and chil- 
dren.? 


The wandering spleen may be found 
anywhere in the abdominal cavity but it is 
usually located in the middle abdomen or 
pelvis. Clinical presentation varies. There 
may be a chronic course manifested by mild 
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abdominal pain and/or palpable mass often 
with noticed border. An acute picture due 
to splenic torsion or, more rarely, intestinal 
obstruction, is also possible.? 


The pathogenesis of this condition is 
controversial, Both congenital? 5 and ac- 
quired” * etiologies are discussed. 


We wish to report a rare case of in- 
testinal obstruction due to the long pedicle 
of a wandering spleen, coexisting with vol- 
vulus of the sigmoid colon. The authors pro- 
pose that this combination represents a 
congenital rather than an acquired patho- 
genesis. 


CASE REPORT 


A 25-year old, mentally retarded, Jew- 
ish male, was hospitalized in July, 1972, be- 
cause of acute intestinal obstruction. In 
December, 1967, the patient was hospital- 
ized elsewhere because of an “acute ab- 
domen”. Laparotomy revealed a volvulus 
of the sigmoid colon accompanied by dila- 
tation of the large bowel. Because of severe 
ischemic changes of the involved bowel, 
partial sigmoidectomy was performed. The 
patient was asymptomatic until July, 1972, 
when he was hospitalized following a two- 
month history of increasing abdominal 
pain, constipation, nausea and vomiting. 
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Fig. 1—Chest film reveals normal heart and lungs. 
Dilatation of the colon is noted on the 


left. 


On admission the patient’s general 
condition was good. Blood pressure was 
130/80 mm. Hg.; temperature 37.4 C. The 
abdomen was distended, with diffuse ten- 
derness on palpation. A somewhat round 
mass with a diameter of 12 cm. was pal- 
pated in the right upper abdomen. The 
rest of the phvsical examination was un- 
remarkable. 


Laboratory investigations | included: 
hemoglobin, 11.2 gm./109 ml.; WBC. 7 00) 
cu. myn. with a normal differential, Urinaly- 
sis, BUN and blood glucose were within 
normal limits. On radiological examination, 
the chest film (Fig. 1) disclosed a normal 
heart and lungs. Dilatation of the colon. 
particularly on the left side, was noted. 
Plain abdominal films (Fig. 2) demon- 
strated marked dilatation of the colon from 
the sigmoid to the hepatic flexure. No air 
was present in the area normally occupied 
by the rectum and cecum. The splenic 
shadow was not detected in its normal lo- 
cation. These films suggested intestinal ob- 
struction at the level of the sigmoid colon 
and a second obstruction at the level of the 
ascending colon. In retrospect, the shadow 
observed in the right abdomen can be at- 
tributed to the spleen. Barium enema 
(Fig. 3), showed a typical picture of vol- 
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Fg, 2 Marked dilatation of the colon from the 
sigmoid to the hepatic flexure with ab- 
sence of air in the region of the cecum 
and rectum, | 
No splenic shadow is seen on the left. 
Arrows denote location of splenic shadow 
in the right abdomen. 


vulus of the sigmoid colon with significant 
proximal dilatation of the cclon. 


Laparotomy revealed a volvulus of the 
sigmoid and a markediy dilatated colon, 
The volvulus was reduced and excessive 
colonic air emptied through a rectal tube. 
A fibrous band, containing blood vessels, 
crossed the abdomen from the left upper 
quadrant to the right flank. This band 
compressed the ascending colon. The spleen 
was located near the cecum and was re- 
moved, together with ‘ts fibrous pedicle, 
thereby relieving the compression on the 
ascending colon. 


The spleen measured 8 X 15 X 16 cm. 
The hilum was 5 cm. in diameter and con- 


3 Portion of barium enema shows volvulus 
of the sigmoid and proximal dilatation of 
the colon. 


Fig. 


tained a congenital vascular malformation. 
The splenic sinusoids were enlarged and 
congested, probably due to obstruction of 
the venous circulation. The postoperative 
course was unremarkable. The patient felt 
well until August, 1976, when he was re- 
operated upon elsewhere for recurrent vol- 
vulus of the sigmoid colon, 


COMMENT 


Intestinal obstruction. due to a wan- 
dering spleen is quite rare. Abell's? review 
of 97 c 
onlv seven instances of "intestindi obstruc- 
tion attributed to splenic adherence or com- 
pression. 


cases of wandering spleen contained 


The pathogenesis of torsion of the wan- 
dering spleen has been explained on the 
basis of either acquired factors, congenital 
factors or a combination of both.* In Abell’s 
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series? most patients were between the ages 
of 10 and 40. Five and two tenths per cent 
were over the age of 50 and onlv one epi- 
sode was repor ted in a child vounger than 
10. He concluded that the occurrence of 
of wandering spleen during 
adulthood favors an acquired rather than 
a congenital etiologv.? 


most cases 


Simpson* also favors an acquired eti- 
ology but for different reasons. He claims 
that weakness of the abdominal wall, multi- 
ple pregnancies and hormonal changes asso- 
ciated with pregnancy are the significant 
factors in the pathogenesis of wandering 
spleen. 


Other authors suggest a 
etiologv for torsion of the wandering spleen. 
Absence or 
ments of the spleen, or excessive length of 
the splenic pedicle support such an etiology. 


congenital 


laxity of the supporting liga- 


Truesdale and Freedman? for example, 
were among those who claim that a long 
splenic pe dicle is due to abnormal en ibry- 
onic development. Woodward? expre essed 
the idea that the increased mobility of the 
spleen may be due to incomplete fusion of 
the mesogastrium posteriorly. This would 
result in the formation of a pancreas which 
is not completely retr operitoneal, In one of 
the cases reported by Smulewicz and 
Clemett/ the tail of the pancreas was in 
fact found to be intraperitoneal. 


Carswell's* investigation strongly faw- 
ors a congenital etiology. He described 11 
cases of na spleen, only three of 
which occurred in children over the age of 
10. In two of the children, a persistent 
mesentry of the descending 
found. One of the cases exhibited hypermo- 
bility of the cecum and ascending colon. 


colon was 


Thes pleen as well as the colon de- 
velops from the dorsal mesogastrium; there- 
iud an dol or ee of pap duda 
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gastrium could explain the occurrence of 
both wandering spleen and hypermobility 
of the colon. 


In the case presented here, a wander- 
ing spleen with a long pedicle was found 
displaced to the right abdominal flank, 
where it compressed the ascending colon. 
In addition, this case demonstrates marked 
hypermobility of the colon, manifested 
clinically by repeated episodes of volvulous 
of the sigmoid. The simultaneous occur- 
rence of these two anomalies strongly favors 
a congenital etiology for torsion of the 
wandering spleen. 
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A patient with an aortic by-pass graft presented with intermittent gastro- 
intestinal bleeding. A definitive diagnosis of an aortoenteric fistula involving 
the third part of the duodenum was made at endoscopy. Diagnosis of an aorto- 
enteric fistula is often difficult with angiography and barium contrast studies, 
frequently being negative. Since the majority of these fistulas involve the distal 
duodenum, early endoscopy should be considered when an aortoenteric fistula 


is suspected. 


Aortoenteric fistula is a relatively rare 
but extremely important complication of 
abdominal aortic reconstructive procedures. 
These fistulas may present with hemor- 
rhage, septic complications or both. The 
hemorrhage may be massive and continuous 
but intermittent bleeding frequently oc- 
curs. The diagnosis of such a fistula may be 
difficult since barium x-ray studies are fre- 
quently negative and since angiography is 
unrevealing during the intervals between 
acute bleeding.’ In this case, the patient 
presented with intermittent abdominal pain 
and gastrointestinal bleeding. Aortographv 
was negative, The definitive diagnosis of an 
aortoduodenal fistula was made by endo- 


scopy. 


CASE REPORT 


A 56-year old man had resection of an 
abdominal aortic aneurysm with replace- 
ment by a dacron, aortofemoral bypass 
graft in June, 1975. Postoperatively, he re- 
mained well until May, 1977, when he pre- 
sented with a three-week history of inter- 
mittent, severe, cramping abdominal pain 
associated with diarrhea, melena and dia- 
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phoresis. He also noted the onset of angina 
during this period. Physical examination re- 
vealed a pale man with postural hypoten- 
sion and minimal epigastric tenderness. His 
hemoglobin was 6.1 gm./100 ml. stool 
guaiac was positive and nasogastric aspirate 
was guaiac negative. 


After the patient was stabilized, 
aortography was performed because of the 
possibility that he was bleeding from an 
aortoenteric fistula, This examination re- 
vealed a normal appearing graft with no 
evidence of extravasation of contrast mate- 
rial outside of the aortic lumen. Upper gas- 
trointestinal endoscopy was then performed 
with an Olympus GIF-D3 forward-viewing 
endoscope. The endoscopic findings in- 
cluded a normal esophagus, stomach and 
proximal duodenum. In the third portion of 
the duodenum a bile stained mass partially 
covered with blood clot was seen (Fig. 1). 
Closer inspection of this area revealed that 
the mass was formed by woven dacron 
fabric confirming the presence of an aorto- 
duodenal fistula (Fig. 2). The duodenal 
mucosa surrounding the graft was friable 
and a small amount of active bleeding was 
noted in this area. The graft was not pulsa- 
tile. 
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Fig. 1—Endoscopic view of the lesion in the third 
part of the duodenum. 





Fig. 2-A close endoscopic view of the aortic 


graft dacron 


fabric. 


demonstrating the woven 


Based on the endoscopic findings, the 
patient had a two-stage surgical procedure 
consisting initially of bilateral axillofemoral 
by-pass grafts, followed in four days by re- 
section of an infected aortofemoral by-pass 
graft and closure of the duodenal defect 
(Fig. 3). Cultures taken from the graft sub- 
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Fig. 3—The resected aortic prosthesis. Note that 
the area involved in the aortoduodenal 
fistula is bile stained (arrow). 


sequently grew Klebsiella pneumoniae and 
Enterobacter hafniae. 


The patient did well until 16 days post- 
operatively when he developed fever, 
leucocytosis and right flank pain. On the 
17th postoperative day, he developed mas- 
sive upper gastrointestinal bleeding which 
was localized to the third part of the duo- 
denum by endoscopy. At emergency lapa- 
rotomy, he was found to have a large in- 
fected hematoma with dehiscence of his 
aortic stump closure and erosion of the 
duodenal wall. He died during this oper- 
ative procedure. 


COMMENT 


Fistulization between an aortic pros- 
thesis and the intestine may result in direct 
communication between the vascular and 
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intestinal lumen, or in a paraprosthetic- 
enteric fistula in which there is no direct 
communication with the vascular lumen. 
This case initially represented a parapros- 
thetic duodenal fistula with bleeding from 
the duodenal wall and through the inter- 
stices of the graft. Sepsis is the other major 
manifestation of paraprosthetic enteric 
fistulas and was found in 14 of 21 patients 
recently reviewed by O'Mara.? When sepsis 
involves the anastomosis, suture line disrup- 
tion with resultant massive hemorrhage will 
occur. 


Although a barium contrast study? or 
angiography may occasionally be diagnos- 
tic of an aortoenteric fistula, more common- 
ly these studies are unrevealing. Failure to 
make the diagnosis at laparotomy has also 
occurred when the association between 
hemorrhage or sepsis with an abdominal 
aortic prosthesis was not considered.' 


The endoscopic diagnosis of an aorto- 
enteric fistula has rarely been reported. 
Two cases of aortoduodenal fistula * 5 and 
one case of a fistula between a renal artery 
graft and the duodenum* successfully diag- 
nosed by endoscopy have been reported. 
Negative endoscopies have also been re- 
ported, however, in a case of aortoduodenal 
fistula.’ The successful endoscopic diag- 
nosis in this case resulted from a high index 
of suspicion coupled with careful examina- 
tion of the distal duodenum. 


Since the majority of aortoenteric fis- 
tulas involve the distal duodenum,® early 
endoscopy should be included in the diag- 
nostic evaluation of patients with an aortic 
prosthesis who present with either gastro- 
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intestinal bleeding or septic problems. The 
endoscopist should be prepared to inspect 
the third and fourth portions of the duo- 
denum and should be aware of the fact that 
the prosthesis may be bile stained. Demon- 
stration of active bleeding in the distal duo- 
denum is highly suggestive of an aortoduo- 
denal fistula and visualization of the pros- 
thesis is diagnostic. A negative endoscopv 
should be followed by angiography in ac- 
tively bleeding patients, however, when the 
diagnosis is suspected, exploratory surgerv 
should not be delayed because of negative 
diagnostic studies. 


Univ. of Kentucky Med. Ctr. 
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Truncal vagotomy provokes acute cholecystitis in the stone-containing gall- 
bladder of dogs. An apparently similar sequence has been fortuitously observed 
in three patients. These circumstances suggest that where cholelithiasis is en- 
countered in a clinical situation in which truncal vagotomy is performed, chole- 
cystectomy or stone removal and cholecystostomy be done as a synchronous 


adjunctive procedure. 


Three chance experiences with patients 
appear to provide a clinical parallel to an 
experimental observation in dogs. 


Experiments bv Schein, et all have 
demonstrated the influence of vagotomy on 
the calculus-containing gallbladder. One 
washed human cholesterol gallstone had 
been inserted into the gallbladder of each 
of 12 dogs. Six of the dogs then underwent 
bilateral infradiaphragmatic vagotomy. The 
other six served as controls. A laparotomy 
was performed six to eight weeks later. 


There was no unusual reaction in the 
control animals who had had a stone in- 
serted. There was a striking change in five 
of the six dogs which had also been vago- 
tomized. They exhibited acute cholecystitis 
manifested bv edema and marked conges- 
tion, One of the animals had a small local- 
ized pericholecystic abscess. The histologic 
changes were characteristic of acute chole- 
evstitis. 


CLINICAL MATERIAL 


Case 1:—A 57-vear old man was ad- 
mitted for massive upper intestinal bleed- 


From the Department of Surgery, Montefiore 
Hospital Medical Center and the Albert Einstein 
College of Medicine. 


ing. He had been treated for rheumatoid 
arthritis with gold and aspirin. A gastrecto- 
my and truncal vagotomy were performed 
for erosive gastritis. The bleeding did not 
recur but the postoperative course was 
complicated by a wound infection and pul. 
monary complications requiring tracheoto- 
my. 


Four weeks later the patient com- 
plained of abdominal pain and a tender 
enlarged gallbladder was palpated. On the 
3lst postoperative day a second operation 
was undertaken for acute gangrenous chole- 
cystitis. A cholecystostomy was performed 
and multiple calculi were extracted. The 
patient died of multiple system failure on 
the tenth postoperative day. 


Case 2:—An 8l-year old debilitated 
chronically ill lady was admitted for upper 
gastrointestinal bleeding. Six units of blood 
were replaced before surgery was per- 
formed for a bleeding duodenal ulcer. A 
pvloroplasty and truncal vagotomy effec- 
tively controlled the bleeding. A stone-filled 
gallbladder was noted; it was the surgeon's 
judgment that the risk of an additional 
procedure was not warranted. Eighty-two 
davs later a second operation was required 
for gangrenous perforated cholecystitis. 
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Cholecystostomy and cholecystolithotomy 
tided the patient over this episode. She 
was returned to the nursing facility with a 
clamped-off indwelling  cholecystostomy 
tube left in as a vent. 


Case 3:—A 76-year old lady was 
treated for a bleeding duodenal ulcer by 
suture ligation of the bleeding vessel, 
pyloroplasty and bilateral vagotomy. A 
large solitary gallstone was noted. In the 
third postoperative week she complained 
of abdominal pain and fever. A large tender 
gallbladder was easily palpated. At the 
second operation there was an acute per- 
forated cholecystitis. A cholecystectomy 
was performed. The postoperative course 
was uneventful. 


Each patient had innocuous chole- 
lithiasis at the initial operation. After 
truncal vagotomy each presented with ad- 
vanced acute cholecystitis. 


COMMENT 


There are parallels in this clinical and 
experimental situation. In each instance 
(except for one dog) after truncal vagoto- 
my the innocuous stone containing gall- 
bladder became the site of an acute chole- 
cystitis. 


The mechanism by which this occurs is 
not clear. In the experimental situation 
there was no cystic duct obstruction. In the 
clinical situation this was not clearly as- 
certained. Further, vagotomy decreases the 
pressure needed to evacuate bile from the 
gallbladder through the cystic duct into the 
duodenum by a range of 28-62% with an 
average of 42% .? 


Vagotomy, however, paralyzes the con- 
tractile musculature of the gallbladder. 
Emptying is impaired. The contents of such 
neurogenic gallbladders becomes static. 
Stasis plus calculi can produce acute chole- 
cystitis in dogs and this is presently as- 
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sumed to be the mechanism in these pa- 
tients. This has been described by Johnson 
and Boyden? and Morris, et al.* Therefore 
it is assumed that the loss of moter power 
is more significant than the reduction of 
pressure across the cystic duct choledochal 
junction. 


In the dogs the acute cholecystitis was 
noted 42-56 days after the experimental 
situation was established. In patients it ap- 
peared at 20, 35, and 82 days postvagoto- 
my—an average of 45.7 days. 


In the dog experiments a solitary stone 
was implanted. In the patients one had a 
solitary cholesterol stone and the two others 
had multiple calculi. 


Some of the reports of acute cholecys- 
titis appearing after gastrectomy with high 
ligation of the left gastric artery may be 
assumed to be, at least in part, due to the 
disruption of the hepatic plexus fibers." ° 


This vagotogenic circumstance is apart 
from that variety of acute cholecystitis en- 
countered after an unrelated (even extra- 
abdominal) operation. In that entity de- 
scribed by Glenn and Wantz? the gall. 
bladder is often acalculus and the etiologic 
factors are presumed to be starvation stasis 
and the local hypertensive state induced by 
narcotics. 


The provocation of acute cholecystitis 
in the stone-containing gallbladder by 
vagotomy occurs in both dog and man. The 
recognition of the relationship has led us 
to do a cholecystectomy or cholecysto- 
lithotomy or cholecystostomy for the stone- 
containing gallbladder in the individual 
who is having a truncal vagotomy. With this 
policy the problem of vagotogenic pro- 
voked cholecystitis can be eliminated. 


Dept. of Surg. 

Montefiore Hosp. dr Med. Ctr. 
111 E. 230th St. 

Bronx, NY 10467 
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The Radiology Corner* 


DUODENOCOLONIC FISTULA WITH GALLSTONE ILEUS 


HEDVIG HRICAK, M.D.t 


and 
RONALD L. VANDER MOLEN, M.D.i 
Pontiac, MI 


Biliary enteric fistula is one of the com- 
plications of cholelithiasis, occurring in 
about 3-5% of all patients with gallstones. 
By far the most common type of fistula is 
the cholecystoduodenal, occurring in over 
60 percent of the cases.! Cholecystocolic, 
choledochoduodenal, and cholecystogastric 
follow in decreasing order of frequency.! 
The gallstone ileus syndrome occurs less 
than one-tenth as frequently as biliary 
enteric fistula because most of the stones 
pass harmlessly through the gastrointestinal 
tract. We recently encountered a patient 
with a cholecystoduodenocolonic fistula and 
gallstone ileus. This combination has only 
been reported in four previous patients.* 4 


CASE REPORT 


E. R., an Sl-year old caucasian female 
presented in the emergency room because 
of a three-day history of nausea, vomiting 
and flu-like symptoms. Prior to this, she had 
been in excellent health, She denied jaun- 
dice, fatty food intolerance, dark urine or 
light colored stools. She had had no oper- 


ations. 


Physical examination revealed an obese 
female appearing acutely ill. There was no 
p - 
jaundice. 


? Edited by Richard H. Marshak. M.D., 
F.A.C.G. and Arthur E. Lindner, M.D. F.A.C.G. 

* Department of Radiology, St. Joseph Mercy 
Hospital. 

t Department of Surgery, St. Joseph Mercy 
Hospital. 


ran! 


Abdominal examination showed the 
presence of bowel sounds and minimal up- 
per abdominal tenderness without guarding 
or rebound tenderness. The remainder of 
the physical examination was within nor- 
mal limits. 


Laboratory studies included normal 
liver function studies; BUN of 49 mg./dl., 
Hgb., 13.8 gm./dl.; Het., 38.1% and WBC, 
17,090 with a shift to the left. 


An upper gastrointestinal series was 
performed and demonstrated a duodeno- 
colic fistula and a smooth mass obstructing 
the fourth portion of the duodenum 
(Fig. 1). There was no air in the biliary 
tree. Barium enema also demonstrated the 
duodenocolic fistula and showed no evi- 
dence of neoplasm (Fig. 2). An intravenous 
cholangiogram showed a normal common 


bile duct without filling of the gallbladder. 


The patient developed profound hypo- 
natremia with a serum sodium concentra- 
tion of 121 mEq./l. After correction of the 
electrolyte abnormalities, laparotomy was 
performed. A large gallstone was found and 
removed from the jejunum (Fig. 3). The 
presence of cholecystitis with a cholecysto- 
duodenocolic fistula was confirmed. There 
was no abscess formation, Primary closure 
of the colonic and duodenal perforations 
was carried out followed by cholecystecto- 
my. An operative cholangiogram was nor- 
mal, 


The patient's postoperative course was 
free of complications and she was dis- 
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l--Supine film of an upper gastrointestinal examination with barium, showing a duodenocolic 
fistula (right arrow) and a smooth mass obstructing he fourth portion of the duodenum (left 
arrow), Barium entered the right colon via the duodenocolic fistula, 











Hricak 





eres 


E 
Sorte 
cT 
DICEN UA 
uM 


Ru 
P TEM 
ace 


DUM ES 


MIRES 


ite 
s Sats - 7: SIUS 
ANS RG ii S EATER i ? 5 SEE 


23 


MISSAE 


RICAS 
SET 
SUN 


TIER I ania tN Oe a 
CMa ach 
d 


SEND 
NA 


ru 2 
HOP PETRA 
A E 
PRA DES 


OUS NUS E 
IN. 


Ci 


2%, 


ES 


zt 
2 
i 

as 


Due 


D 









Fig. 2-Postevacuation film of a barium enema, performed three days following the upper gastrointe 
nal examination. The duodenocolic fistula is again demonstrated. with barium from the er 
filling the duodenum and stomach. The ri ght arrow points to the fistula. The left arrow 
to the large filling defect seen immediately past the duodenal jejunal junction. 
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Fig. 3—Photograph. of a large gallstone removed at laparotomy from the jejunum. It measured more 


than 5 cm. in greatest diameter. 


charged on the ninth postoperative day. 
She remains asymptomatic at the present 
time (three months later). 

* 


COMMENT 


The diagnostic radiographic findings 
4. Ba 
of biliary enteric fistula with gallstone ileus 
are: 1. air in the biliary tree; 2. mechanical 
small bowel obstruction; 3. presence of a 
calcified gallstone in the abdomen. 


A requirement for pneumobilia is 
either a patent cvstic duct or a fistula in- 
volving the common bile duct. In the ma- 
jority of patients, cvstic duct obstruction is 
the pathophysiologic event which causes 
acute cholecystitis and eventually leads to 
biliary enteric fistula; therefore, cystic duct 
obstruction is a common finding, especially 
if the process is acute. For this reason, it is 
not unusual for this finding (air in the 


biliary tree) to be absent. Air in the biliary 
tree, absent in our patient, is not found in 
25-50% of reported cases. 


Gallstone ileus accounts for only 1-2% 
of mechanical obstructions of the small in- 
testine, In patients more than 65 years of 
age, the incidence rises to about 20-24%. 


In our patient, the problems usually 
associated with a high mechanical small 
bowel obstruction were somewhat lessened 
because of internal Gecompression of the 
obstruction by the ducdenocolic fistula. The 
most frequent level cf obstruction by the 
gallstone is the distal ileum. The ligament 
of Treitz is a less frequent level of obstruc- 
tion and even more rarely, other levels of 
the small intestine can be the site of ob- 
struction. The level of obstruction in our 
patient was approximately 10 cm. distal to 
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5. Balthazar E, Gurkin S: The radiology corner: 


the ligament of Treitz in the proximal 
cholecystoenteric fistulas: Significance and 


jejunum. 


Dept. of Radiol. 
St. Joseph Mercy Hosp. 
Pontiac, MI 48053 
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The Last Page 


QUESTIONS IN GASTROENTEROLOGY 


MICHAEL RUOFF, M.D., F.A.C.G.? 
New York, NY 


The Last Page appears as a regular feature in each issue of THE AMERICAN JOURNAL 
OF GASTROENTEROLOGY. 


The questions that follow have been prepared exclusively from material in the 
current issue of the Journal and the page on which the answer can be found is indicated 
with each question. 


One way for regular readers of the Journal to utilize this feature is to scan The 
Last Page and attempt to answer the questions before reading the Journal. Then, when 
the articles have been read, return to The Last Page, again try to answer the questions 
and finally refer to the page locations that are provided in order to confirm your an- 
swers. 


For each question, one or more responses may be correct, or none may be correct. 


l. INDICATIONS FOR PERITONEOSCOPY A. Well-documented prospective evidence to 
INCLUDE: implicate vagovagal reflexes as a causal 
agent. 


A. Diagnosis of jaundice and ascites. 

B. That the rise in rate pressure product 
indicates that endoscopy represents a mild 
but significant form of cardiac stress. 


B. Inconclusive liver scans. 


C. Ill-defined abdominal masses. 


D. Staging for Hodgkin's disease. C. Mean increases of work pressure products 


š of 33% occur with endoscopy compared to 
(Page 642) 200-300% increase in cardiac stress testing. 
D. That prophylactic atropine should be 
2. FEATURES SUGGESTIVE OF CROHN'S given. 
DISEASE OF THE ESOPHAGUS ARE: (Page 660) 


A. Transmural inflammation. 


B. Muscular hypertrophy. 
4 ALPHA-ADRENERGIC BLOCKING 
C. I lesions with hypertrophied AGENTS SUCH AS DIHYDROERGOTA- 
MINE OR PHENTOLAMINE: 


D. Areas of granuloma formation. A. Potentiate cholecystokinin- (CCK) in- 


( Page 651) duced gallbladder emptying. 
B. Potentiate the effects of relaxation medi- 
3. EVALUATIONS OF CARDIOVASCULAR ating beta-receptors on the gallbladder 
RESPONSES TO UPPER GASTROINTESTI- and sphincter of Oddi. 
NAL ENDOSCOPY REVEAL: C. Induce duodenal spasticity due to cho- 
linergic hyperactivity. 


D. Stimulate gastric emptying. 
è Assisfant Professor of Clinical Medicine, New ee ptying 


York University School of Medicine. (Page 666) 
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5. PANCREATIC ABSCESS: 


Lord 


ts 


A. 


B. 


Usually occurs after pancreatitis due to 
alcoholic or biliary tract disease. 


Develops rapidly in one or two days after 
the initial attack on pancreatitis. 


. Is only rarely associated with obstructive 


jaundice. 


. May be diagnosed by a skinny needle 


transhepatic cholangiogram. 
( Page 671) 


USE OF 5, 5-DIMETHYL-2, 4—OXAZOLID- 
INEDIONE (DMO) TO EVALUATE PAN- 


CREATIC FUNCTION HAS SHOWN 
THAT: 
A. There is a decrease in pancreatic DMO 


excretion in the early stages of chronic 
pancreatitis when bicarbonate concentra- 
tion and volume are still normal. 


. An intraductal outflow barrier is initially 


responsible for impaired excretion but as 
the chronic pancreatitis progresses an ex- 
traductal diffusion barrier develops as well. 


. DMO is produced by metabolic N-dem- 


ethylation of oral Trimethadione. 


. The DMO test has a diagnostic accuracy 


of 50%, and is superior to the 40% diag- 
nostic accuracy seen with the pancreozy- 
min-secretin test. 


( Page 680) 


CONCERNING ETHIOINE INDUCED 
PANCREATITIS: 


A. 


Ethionine exerts its toxic effects upon the 
pancreatic acinar cell after zymogen syn- 
thesis has occurred. 


. The addition of methionine to the diet 


will prevent the pancreatitis. 


. Pretreatment with Beta-3-thienylalanine 


(8-3TA), an inhibitor of zymogen forma- 
tion, will prevent this drug induced pan- 
creatitis. 


. Phenylalanine in the diet will block the 


effect of 8-3TA. 
( Page 685) 


THE LAST PAGE 
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8. CONCERNING UMBILICAL HERNIAS IN 


10. 


A. 


D. 


. If the hernia ruptures, 


PATIENTS WITH ASCITES: 


Umbilical herniorrhaphy alone by remov- 
ing portacaval collaterals at the umbilical 
area may result in increased portal pres- 
sure with resultant bleeding from esopha- 
geal varices. 


. If the hernia is discolored, ulcerated or 


rapidly increasing in size the patient 
should be immediately hospitalized for 
rapid reduction of intra-abdominal pres- 
sure. 


patients with 
higher levels of serum albumin haye a 
better chance of survival. 


When the hernia ruptures the patient 
should be treated conservatively as sur- 
gical treatment has an almost 100% mor- 
tality. 


(Page 691) 


GIARDIASIS: 


A. 


Causes malabsorption in adults in only a 
small proportion of cases. 


. Although producing clinically significant 


illness, may be associated with a norma! 
jejunal biopsy. 


. Is usually associated with an abnormal 


d-xylose test. 


. Produces a microcytic-hypochromic 


anemia. 


(Pages 697 and 698) 


A WANDERING SPLEEN: 


A. 
B. 


Can undergo torsion or volvulus. 


Is usually found in the middle abdomen 
or pelvis. 


. Commonly has its clinical presentation in 


children under the age of ten. 


. May be associated with hypermotility of 


the colon. r 


(Page 703) 
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11. CONCERNING AORTIC BY-PASS GRAFT- 
ING AND FISTULA FORMATION: 


12. 


A. A paraprosthetic enteric fistula may pre- 


B. 


C. 


sent as sepsis or gastrointestinal bleeding. 


The majority of aortoenteric fistulas in- 
volve the mid jejunum. 


These fistulas can easily be diagnosed by 
appropriate barium contrast and angio- 
graphic studies. 


. Endoscopy of the third and fourth por- 


tions of the duodenum may reveal active 
bleeding or visualization of the prosthe- 
sis. 


(Page 707) 


TRUNCAL VAGOTOMY: 


A. 


B. 


Causes an increased incidence of chole- 
cystitis in the acalculus gallbladder. 


Paralyzes the contractile musculature of 


the gallbladder. 


C. 


D. 
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Increases the pressure needed to evacuate 
bile from the gallbladder through the 
cystic duct into the duodenum. 


May provoke acute cholecystitis in the 
stone containing gallbladder. 


(Page 709) 


13. CONCERNING THE BILIARY ENTERIC 
FISTULA: 


A. 


B. 


C. 


The most common type is the choledocho- 
duodenal occurring in over 60% of cases. 


Air in the biliary tract is present in 90% 
of reported cases. 


This complication occurs in less than 1% 
of all patients with gallstones. 


. The gallstone ileus syndrome occurs less 


than one-tenth as frequently as biliary 
enteric fistula. 


(Page 714) 
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BOOK REVIEWS FOR GASTROENTEROLOGISTS 


Genetics of Human Cancer—Progress in Cancer 
Research and Therapy, Vol. 3: edited by John J. 
Mulvihill, M.D., Robert W. Miller, M.D. and 
Joseph F. Fraumeni, Jr., M.D. 519 pages, il- 
lustrated. Raven Press, New York, NY 1977. 


Genetics of Human Cancer is a multi-authored 
text of some 46 chapters grouped as follows: 
Population Genetics, Birth Defects and Cancer, 
Cancer Cytogenetics, Cancer in Single Gene Dis- 
orders, Familial Cancer, Genetic Markers, Cellular 
Biology, Genetic Theories of Pathogenesis, etc. 
This is a well written, well edited tome which 
should be read by those interested in oncology. 


Davip A. Dremm, M.D., F.A.C.G. 





Intestinal Ischaemia: by Adrian Marston, 190 
pages, illustrated. Year Book Medical Publish- 
ers, Chicago, IL, 1977. Price $20.00. 


This monograph is an excellent summary of our 
present knowledge on intestinal ischemia. It con- 
tains a wealth of information on the mesenteric 
macro- and microcirculations and the circumstances 
of circulatory failure. 


The chapter on regulation of intestinal blood 
How and the technics employed in blood flow 
studies is quite informative and very precisely 
written and illustrated. 


The chapter on acute intestinal failure and on 
intestinal angina are well structured and should 
be of interest to the surgeon and gastroenterologist. 


Finally, the section of ischemic colitis summar- 
izes new information on this syndrome, which the 
author has brought to our attention through many 
previous publications. 


This monograph will gain quick and wide 
recognition among clinicians and investigators in- 
terested in the field of gastroenterology in general 
and intestinal circulation in particular. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 





Surgery Annual—1977: edited by Lloyd M. Nyhus, 
M.D., F.A.C.G. (Hon.) 427 pages, illustrated. 
Appleton-Century-Crofts, New York, NY, 1977. 
Price $26.50. 


This book is essentially an update in prógress 
made in crucial areas of surgery. The list of con- 
tributors includes many prominent surgeons known 
internationally for their contributions to advance- 
ment in the field of their treatise. 


The book is highly recommended to all sur- 
geons. 


DEMETRIUS PERTSEMLIDIS, M.D., F.A.C.G. 





Liver, Bile Ducts, and Pancreas: by T. T. White, 
M.D., H. Sarles, M.D. and J-P Benhamou, M.D. 
440 pages, illustrated. Grune & Stratton, New 
York, NY, 1977. Price $32.50. 


Liver, Bile Ducts and Pancreas is a splendid 
monograph re-edited and re-written from a text 
originally published in French. The authors and 
their collaborators represent, in my opinion, the 
outstanding authorities of their field and the 
manuscript does them credit. The trust is towards 
clarity and simplicity making the book invaluable 
for the medical student, resident, general practi- 
tioner and nongastroenterologist. I strohgly rec- 
ommend it to these groups. 


Davip A. Dretinc, M.D., F.A.C.G. 
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Significant gastric 
acid suppression 
means 
effective duodenal 
ulcertherapy 


— brandof Tablets, 300 mg. Injection, 300 mg./2 ml. 


cimetidine 


The H, Receptor 
Antagonist 























Duodenal Ulcer, the recommended dosage is 300 mg. 
Sur times a day, with meals and at bedtime. Treatment 
periods should not exceed eight weeks. 


While healing may occur during the first week or two, 
‘Tagamet’ therapy should be continued for four to six 
weeks unless healing has been demonstrated endo- 


n Pathological Hypersecretory Disorders, the dosage 

s also 300 mg. four times a day, with meals and at bed- 
time. In some patients it may be necessary to administer 
‘Tagamet’ 300 mg. doses more frequer tly (not to exceed 
' 2400 mg. per day) and continue as long as clinically 
indicated. 


"Dosage should be reduced in patients with impaired 
renal function. 


Concomitant antacids should be given as needed for 
relief of pain. 


Before prescribing, see complete prescribing informa- 
ion in SK&F literature or PDR. The following is a 
brief summary. 

Indications: 'Tagamet' (brand of cimetidine) is indicated 
in the short-term (up to 8 weeks) treatment of duodenal 
ulcer; and in the treatment of pathological hypersecretory 
disorders (i.e., Zollinger-Ellison syndrome, systemic 
mastocytosis and multiple endocrine adenomas). Con- 
comitant antacids should be given as needed for relief of 
pain. Studies to date do not provide evidence of the safety 
of cimetidine in uncomplicated duodenal ulcer beyond 

8 weeks. 


Working directly at the parietal cell, 
‘Tagamet’ suppresses gastric acid 
secretion after meals and throughout 
the night, producing important 
patient benefits: 








Tag 
cimetidine 
SI«&GF LAB CO. 


a SmithKline company 
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rapid ulcer healing 
* 


effective symptom relief, 
day and night i 


Contraindications: There are no known contraindica- 
tions to the use of ‘Tagamet’. 


Precautions: In a 24-month toxicity study in rats at dose 
levels approximating 9 to 56 times the recommended 
human dose, benign Leydig cell tumors were seen. These 
were common in both the treated and control groups, and 
the incidence became significantly higher only in the 
aged rats receiving ‘Tagamet’. Reproduction studies in 
animals have shown no evidence of impaired mating 
performance or fertility. 


Lack of experience to date precludes recommending 
"Tagamet' for use in pregnant patients, women of child- 
bearing potential, nursing mothers or children under 16 
unless anticipated benefits outweigh potential risks; 
generally, nursing should be discontinued in patients 
taking the drug. 


Adverse Reactions: Diarrhea, muscular paingdizziness 
rash, mild gynecomastia. A few cases of neutropenia have 
been reported, but no causal relationship could be estab- 
lished. Small, regularly observed, reversible increases in 
plasma creatinine and some increases in serum trans" 
aminase have been reported. 


How Supplied: Pale Green Tablets: 300 mg. tablets in 
bottles of 100 and Single Unit Packages of 100 (intended 
for institutional use only). 


Injection: 300 mg./2 ml. in single-dose vials in packages 
of 10. 


Date of issuance Sept. 1977 


SK&F LAB CO., Carolina, P.R. 00630 
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IN COMING ISSUES 





Papers to be presented before the 43rd 
Annual Convention of the American Col- 
lege of Gastroenterology. 


These, in addition to other original arti- 
cles, selected abstracts, editorials, book 
reviews, Radiology Corners, Endoscopy 
Corners, and Pediatric Corners. 


Use convenient coupon to insure your 
uninterrupted receipt of these important 
issues, 


Use this blank for subscribing to 


" American Journal Gashoenterology 
: 299 Broadway 
New York, N.Y. 10007 
s 


Enclosed please find $.................... for which 
you are to enter my subscription to THE AMERI- 
CAN JOURNAL OF GASTROENTEROLOGY, starting 


coh CT A PR IS 


issue, as indicated below. 


[] 1 year $20.00 O 2 years $35.00 
($25.00 foreign ) ($45.00 foreign) 
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Scriptformation * 


Cortenema 


disposable unit-dose | 
hydrocortisone retention enema 


COMPOSITION: Each 60 ml. unit contains Hydrocortisone, 100 
mg. in an aqueous solution of carboxypolymethylene, polysor- 
bate 80, and methylparaben, 0.18% as a preservative. 
INDICATIONS: Adjunctive therapy in ulcerative colitis; 
especially distal ulcerative proctitis, proctosigmoiditis, left- 
sided colitis; proved useful also in some cases involving 
transverse and ascend ng colons. 

CONTRAINDICATIONS: Systemic fungal infections; recent 
ileocolostomy. 

WARNINGS: In severe ulcerative colitis, avoid delay of needed 
surgery pending response to medical therapy. Careful insertion 
of enema tip is advisable to avoid rectal wall damage. Observe 
warnings of corticosteroid use; increase dosage of rapid-acting 
corticosteroids in unusual stress; corticosteroids may mask and 
decrease resistance to infection; prolonged use may predispose — 
to cataracts, glaucoma, secondary ocular infections. 

Usage in pregnancy: Pending adequate studies, corticost- 
eroid use in pregnant, lactating or potentially childbearing 
women requires weighing possible drug benefits against poten- 
tial hazards to mother and progeny. After large corticosteroid 
doses during pregnancy, observe neonates for hypoadrenalism. 

Hydrocortisone or cortisone therapy may increase blood pres- 
sure, sodium and water retention, potassium excretion—effects 
less likely with synthetic derivatives, except in high doses. Salt 
restriction and potassium supplementation may be needed. All 
corticosteroids increase calcium excretion. 

Avoid immunization procedures, including smallpox 
vaccination, during corticosteroid therapy, because of possible 
neurologic complications and lack of antibody response. 
Observe corticosteroid-treated patients with latent tuberculosis 
or tuberculin reactivity for signs of reactivated disease; provide 
chemoprophylaxis during prolonged corticosteroid dosage. 
PRECAUTIONS: Use CCRTENEMA cautiously in probability of 
bowel perforation, abscess or pyogenic infection, new anasto- 
moses, obstruction, extensive fistulas or sinus tracts, and in 
peptic ulcer, diverticulitis, renal insufficiency, hypertension, 
osteoporosis and myasthenia gravis. Minimize hazard of adreno- 
cortical insufficiency after prolonged treatment, by reducing 
dosage gradually and bv adding mineralocorticoid and gluco- 
corticoid support in post-treatment stress situations. In surgical 
infections during corticosteroid therapy, consider increasing 
antimicrobial dosage. 

Use corticosteroids cautiously in hypothyroidism, cirrhosis 

and ocular herpes simplex; use aspirin cautiously with 
corticosteroids hypoprothrombinemia. Psychic derange- 
ments may appéar and emotional instability or psychotic 
tendencies may be aggravated with corticosteroid use. Care- 
fully monitor growth of children on long-term corticosteroid 
therapy. Use the lowest effective corticosteroid dosage and 
reduce it "iron. when possible. 
ADVERSE REACTIONS: Local pain or burning, and rectal 
bleeding attributed to CORTENEMA have been reported rarely. 
Apparent exaceroations or sensitivity reactions also occur 
rarely. The following adverse reactions should be kept in mind 
whenever corticosteroids are given by rectal administration: 

Fluid and Elec*rolyte Disturbances: Sodium retention; fluid 
retention; congestive heart failure in "susceptible patients; 
potassium loss; hypoxalemic alkalosis; hypertension. 
Musculoskeletal: Muscle Weakness; steroid opu loss of 
muscle mass; osteoporosis; vertebral compression fractures; 
aseptic necrosis of femoral and humeral heads; pathologic 
fracture of long bones. Gastrointestinal: Peptic ulcer with 
possible perforation and hemorrhage; pancreatitis; abdominal 
distention; ulcerative esophagitis. Dermatologic: Impaired 
wound healing; thin fragile skin; petechiae and ecchymoses; 
facial erythema; increased sweating; may suppress reactions to 
skin tests. Neurologic: Convulsions; increased intracranial 
pressure with pap:lledema (pseudo-tumor cerebri) usually after 
treatment; vertigo; headache. Endocrine: Menstrual 
irregularities; development of Cushingoid state; suppression of 
growth in children; secondary adrenocortical and pituitary 
unresponsiveness, particularly in times of stress, as in trauma, 
surgery or illness; decreased carbohydrate tolerance; 
manifestations of latert diabetes mellitus; increased 
requirements for insulin or oral hypoglycemic agents in 
diabetics. Ophthalmic: Posterior subcapsular cataracts; 
increased intraocular pressure; glaucoma; exophthalmos. 
Metabolic: Negative nitrogen balance due to protein catabolism. 
DOSAGE AND ADMI ATION: CORTENEMA should be 
used adjunctively with such supportive measures as dietary 
control, sedatives, antidiar"heal and antibacterial agents and 
biood replacement. The usual dosage, administered intrarectally 
in the evening before retiring, is 1 CORTENEMA per day for 2-3 
weeks and every other evening thereafter until clinical and 
proctologic remission occur. CORTENEMA should be retained 
at least 1 hour or, preferably, all night and may be facilitated by 
prior sedative or antidiarrheal medication. Duration of treatment 
depends on both clinical and proctologic response. Clinical 
symptoms usually subside within 3-5 days; mucosal 
improvement may require Magen up to 2-3 months. Discontinue 
CORTENEMA if improvemen: fails to occur within 3 weeks. 

HOW SUPPLIED: Single-dose 60-cc. bottles, in packages of 1 or 
7, with instructions for patients. 
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The first three weeks of therapy... - 
that's when you most need: 


Cortenema 


lisposable unit-dose hydrocortisone retention enema 





Critical 
Period 








Severity of 
Symptoms 
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Once a diagnosis is established, Cortenema 
often is the only medication required for treat- 
ment of mild to moderate distal ulcerative 
colitis, characterized by rectal bleeding, stool 
abnormality (diarrhea or constipation), and 
diffuse mucosal ulceration and friability 
limited to the rectum or rectosigmoid colon. 


Progress of signs and symptoms 
Inflammation, bleeding and tenesmus usually 
start to subside within three to five days. 
Sigmoidoscopic examination after two or 
three weeks will reveal extent of mucosal 
improvement and direct subsequent therapy. 
(Severe cases may require up to three months 
Cortenema treatment followed by gradually 
reduced doses until discontinuation.) 


Patient convenience and economy 


Cortenema is unit-dosed, ready to administer, 
disposable. Available in packages of one 
or seven. 
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See page opposite for brief summary. 


Cortenema 
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of Clinical 
Symptoms 
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Hydrocortisone enema therapy provides re- 
lief of symptoms and mucosal inflammation 
with minimal concern for steroid sige effects. 
About 30%-50% absorption may occur, but 
with only transient adrenal suppréssion re- 
ported. Therapy is economical for the matient. 
The usual three week course costs far less 
than even one day of hospitalized treatment. 


bl; Originators 
4 of hydrocortisone 
G enema therapy. 





Come visit our research 
and manufacturing facility 


in beautiful Minnesota. 
A 
ROWELL LABORATORIES, INC 
BAUDETTE, MN 56623 
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43rd Annual Convention 
of the 
American College of Gastroenterology 
| and 
Course in 


Postgraduate Gastroenterology 


The Marriott, Denver, Colo. 
24-30 September 1978 


For fu rtber in formation write to: 


American College of Gastroenterology 
299 Broadway 
New York, N. Y. 10007 
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crater size. 
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Simeco* (sim'mick-0) is a 
jew liguid antacid that has it all: 
Hic h potency antacid action — 
acic nO capacity of 
22mEq/5 ml * Simethicone (no 
sher antacid has more per tea- 
oon) for relief of gas symptoms 





== A 5 DU PRAT de^. ER e dr Tat >. 
Ee ee ote a O dal 
c g 4 . A $ pa 3. LY. x w 





B 
5 1 











A 
1 





CE ^ 


* Balanced, non-constipating 
formula * Pleasant mint flavor 
and consistency * Low cost, lower 
than the current leading high- 
potency antacid, according to 
1978 Redbook published prices. 
New high-potency Simeco 
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